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January 13, 1991

Mr. Pat Plantenberg
Department of State Lands j AN [ 4 1993
Hardrock Mining Bureau
1625 Eleventh Avenue STATE LANDS
Helena, Montana 59620

Dear Pat:

Enclosed are two copies of Water Quality Data Report No. 4 summarizing the results
of the fourth and final round of water sampling for background data at the W.R. Grace
vermiculite mine near Libby. Data for this report was collected October 29, 1992. Please
forward one copy to Tom Reid at the Water Quality Bureau.

Streamflows for the entire drainage were noticeably lower than on previous sampling
events which would be expected at this time of year. For the first time we were able to
record significantly lower flow from the tailings dam toe drains suggesting that drainage from
impounded materials may be beginning to subside. We also measured much lower levels
of asbestiform fibers in Lower Rainy Creek than on the previous sampling events. This may
be a direct result of lower stream flows although it is difficult to imagine such a large change
in fiber count with such a small change in flow.

As I suggested in the letter submitted with Water Quality Data Report No. 3, based
on the data we have from the background sampling program, we would like to implement
changes in the annual water quality sampling program which will now be done for a period
of at least three years. We would suggest that annual sampling take place in late March or
early April when streamflow is the highest. This will ensure that the data regarding
asbestiform fibers is most meaningful. The most significant movement of fibers appears to
occur with high stream flows. Also, if the Rainy Creek channel reconstruction project ever
produces discharge from the tailings impoundment it will most likely be at this time of year.

We would like to limit the number of samples and the analyses done on them in
order to reduce costs. Samples would be limited to Site SW-5 (tailings dam toe drain), Site
SW-6 (tailings pond outfall from the new box culvert outlet when completed), Site SW-4
(Lower Carney Creek) and Site SW-8 (Lower Rainy Creek). We would propose to limit
analyses as shown on the marked-up data summary sheets attached to this letter. For the
purpose of maintaining complete data for water balance we would continue to provide field
data parameters on Upper Rainy Creek (Site SW-11) and on Fleetwood Creek (Site SW-2).

-Environmental Solutions for water. Waste, and Land-



Please advise whether these changes in the sampling and analysis plan are acceptable.
If you have questions or comments please call.

Sincerely,

Tom Hudson
Project Manager



Table 3.1. Field data summary.

SITE NO. DESCRIPTION
(mmhos/cm)

EMR FLOW

SW-1 Upper Rainy Creek above diversion dam

SW-2 Fleetwood Creek above coarse tails 8.10 0.51 6.9 0.141

SW-3 Upper Carney Creek at Zook's Dump

SW-4 Lower Carney Creek above Rainy Creek 8.20 0.66 6.5 O.OO2

SW-5 Tailings dam toe drains 6.95 0.73 9.6 0.691

SW-6 Tailings pond outfall (surface water sample, only)6 8.27 0.31 6.5 0.00

SW-7 Lower Rainy Creek leaving mine property

SW-8 Lower Rainy Creek above Kootenai River 8.05

SW-9

SW-10

Kootenai River above Rainy Creek

Kootenai River below Rainy Creek

SW-11s Rainy Creek flow into tailings pond 7.63 0.45 6.3 0.241

PW-1

PW-2

Tailings Pond pore water

Groundwater near SW-11

Flow measurement was made with a Pygmy current meter.
Flow measurement was not made. Carney Creek was flowing upstream of the settlement basin in which the Baski flume has normally
been installed. However, there was no discharge from the settlement basin; significant percolation losses may be occurring here.
Dissolved oxygen was not measured.
Samples of the Kootenai River were not taken as discussed in the Water Quality Monitoring Plan.
The original Water Quality Monitoring Plan did not include this site. Rainy Creek reestablishes itself between the diversion dam and the
tailings impoundment.
Standing water was no longer present at the original sample point near the decant tower. Water was collected nearby but at a slightly
different location in the pond and this may have had an impact on measured water quality parameters.



Table 3.2. Laboratory data summary for metals.

.SITE:

SW-1 Upper Rainy Creek
above diversion dam

SW-2 Fleetwood Creek
above coarse tails

SW-3 Upper Carney Creek
at Zook's Dump

SW-4 Lower Carney Creek
above Rainy Creek

SW-0 Blind Control
(Replicate of SW-4)

SW-5 Tailings dam toe
drains

SW-6 Tailings pond surface
water

SW-7 Lower Rainy Creek
leaving mine property

SW-8 Lower Rainy Creek
above Kootenai River

SW-9 Kootenai River above
Rainy Creek

SW-10 Kootenai River below
Rainy Creek

SW-11

PW-1

PW-2

Rainy Creek flow into
tailings pond

Pore water from
tailings

Groundwater near SW-
11



Table 33. Laboratory data summary for miscellaneous constituents.

SW-1 Upper Rainy Creek
above diversion dam

SW-2 Fleetwood Creek
above coarse tails

SW-3 Upper Carney Creek
at Zook's Dump

SW-4 Lower Carney Creek
above Rainy Creek

SW-0 Blind Control
(Replicate of SW-4)

SW-5 Tailings dam toe
drains

SW-6 Tailings pond surface
water

SW-7 Lower Rainy Creek
leaving mine property

SW-8 Lower Rainy Creek
above Kootenai River

SW-9 Kootenai River above
Rainy Creek

SW-10 Kootenai River below
Rainy Creek

SW-11 Rainy Creek flow into
tailings pond

PW-1 Pore water from
tailings

PW-2 Groundwater near
SW-11



Table ̂ .4. Laboratory data summary for asbestiform fibers.

SITE
NO.

DESCRIPTION DETECTION
LIMIT
(MFL)*

FIBERS

(MFL)

FIBERS
>5//rri
(MFL)*

FIBERS
>ib//rri
(MFL)*

FIBER
MASS

SW-1 Upper Rainy Creek
above diversion dam

SW-2 Fleetwood Creek
above coarse tails

SW-3 Upper Carney Creek
at Zook's Dump

SW-4 Lower Carney Creek
above Rainy Creek

SW-0 Blind Control
(Replicate of SW-4)

SW-5 Tailings dam toe
drains

0.3 0.6 0.0 0.0 0.1

SW-6 Tailings pond surface
water

25.3 1821 304 202 2900

SW-7 Lower Rainy Creek
leaving mine property

SW-8 Lower Rainy Creek
above Kootenai River

0.2 13.5 3.7 0.4 24

SW-9 Kootenai River above
Rainy Creek

SW-10 Kootenai River below
Rainy Creek

SW-11 Rainy Creek flow into
tailings pond

* MFL = Million fibers per liter
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1.0 BACKGROUND

The W.R. Grace vermiculite mine near Libby, Montana was closed in the fall of 1990.
As part of the reclamation and closure, particularly as it applies to areas around the tailings
impoundment, W.R. Grace submitted to the Water Quality Bureau a proposed Water
Quality Monitoring Plan in September, 1991 (Schafer and Associates, 1991). The purpose
of the Plan was to establish post-closure water quality data as a means of monitoring the
performance of facility reclamation measures.

The plan calls for water sampling at several locations in the Rainy Creek drainage
as shown on Figure 1.1. Contingent sampling on the Kootenai was proposed if initial data
on Rainy Creek indicated any potential health concerns. Four sampling campaigns were
proposed for the first year to assess seasonal variations in water quality. Additional annual
sampling campaigns for a minimum of three years following closure were also proposed.
The first sampling event took place in mid-November, 1991, the second in late March, 1992,
and the third in early July, 1992. Results from these sampling events were reported in
Water Quality Data Report No.l, No. 2, and No. 3, respectively. This report presents the
data from the fourth sampling event performed on October 29, 1992.
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Figure 1.1. Water quality sampling location map
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2.0 METHODS

Conditions at the time of sampling were generally cloudy and a light rain or mist fell
most of the day. Temperatures ranged from 45° F to 50° F. The Rainy Creek diversion was
not in use; all of Rainy Creek flowed in the natural drainage into the tailings pond. The
tailing pond surface water was restricted to a small area at the upper end of the
impoundment.

Sampling methods were outlined in the Water Quality Monitoring Plan (Schafer and
Associates, 1991) submitted in September, 1991 and modified slightly in the field as
described in Water Quality Data Report No. 1 (Schafer and Associates, 1992). Once again
Site SW-1, Upper Rainy Creek above the diversion dam, was not sampled because the entire
Upper Rainy Creek flow could be sampled more effectively at SW-11.

The preservation techniques and analytical methods used are summarized in Table
2.1. All samples were stored and shipped on ice. Metals were analyzed as the "total
recoverable" form according to procedures outlined in Standard Methods for Examination
of Water and Wastewater (APHA, 1985).
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Table 2.1. Summary of sampling and analytical methods for water samples.

/•; •: • : Uripresierved Samples :s--:;^>: :

.;.; Component

IDS

TSS

Asbest. Fibers

Hardness

Alkalinity

NO3"

SO4'
2

cr

F

Ca

Mg

Na

K

C03-
2/HC03-

•;:;''.;-".:Aria'iyt!ca|-.'l;;?'::::'
;:C:-: Method1-' ::;:;̂

EPA 160.1

EPA 160.2

EPA-600/4-83-043

EPA 130.2

EPA 31 0.1

EPA 353.2

EPA 375.3

EPA 325.3

EPA 340.2

EPA 21 5.1/200.7

EPA 242.1/200.7

EPA 273.1/200.7

EPA 258.1/200.7

EPA 31 0.1

::';;v::-.::: '-.y'-;^ :.i;̂ ;:::;P.rese.we/d:.Samples'.:• '̂•:::•;• .::-.^.:
 :::; .'.. "••;•

eprhpohent

TPH

Cu

Zn

Cd

Pb

Hg

Fe

As

Ni

Cr

•:: Preservation/:
: : Container! :

H2S04/Glass

HNCyPE

HNO3/PE

HNCyPE

HNCyPE

HNO3/PE

HNCyPE

HNOVPE

HNO3/PE

HNOVPE

; : Arialirtibal •
::.:;';;:: -^jyiethoci1 :.;;,;.. :•

EPA 41 8.1

EPA 220.1/200.7

EPA 289.1/200.7

EPA 213.1/200.7

EPA 239.2/200.7

EPA 245.2

EPA 236.1/200.7

EPA 206.3

EPA 249.1/200.7

EPA 21 8. 1/200.7

V ;;..-:•; •;•;•':_ ' =: ̂  "f\e\ft.P'*f.*m&&S~i;X ^ =-; '' ̂  '.. .'

;.̂ :Rararn.-:;;:

Flow

pH

EC

DO

Temp.

;;;:̂ ::.::/-.;i;::;.:̂ :!::-;.-:;IVIetho .̂:::j-;.
:- (•; :?;;

:' !;::.:;.'

Pygmy current meter/ Baski

Field pH meter

Field EC meter

Field D.O. meter

Field meter

ro
i
ro

EPA procedures are described in 40 CFR Part 136, Table B. Procedures for asbestiform fibers are described in "Analytical Procedures
for Determination of Asbestos Fibers in Water* (EPA-600/4-83-043).
Samples were acidified to a value less than 2.0. The TPH sample was collected in a 1 L glass bottle; metals were collected in 500 ml
polyethylene (PE) bottles.



3.0 PRESENTATION OF DATA

Results of the October 29,1992 sampling are summarized in tabular form as follows:

• Table 3.1 is a summary of field parameters including pH, electric conductivity (EC),
temperature and flow.

• Table 3.2 is a summary of metal analyses including selected heavy metals and major
cations.

• Table 3.3 is a summary of miscellaneous analyses for various anions, petroleum
hydrocarbons, hardness, etc.

• Table 3.4 is a summary of asbestiform fiber analyses.

Raw analytical data from Energy Laboratories and EMS Laboratories used to
prepare Tables 3.2, 3.3 and 3.4, are included in Appendix A and B, respectively.
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Table 3.1. Field data summary.

;.::sifE:.NOi;-:,-

SW-1

SW-2

SW-3

SW-4

SW-5

SW-6

SW-7

SW-8

SW-9

SW-10

SW-1 1s

PW-1

PW-2

:'^:^&\i\ '; ::; bESCRIPtibN f }ff- :-:;; ';; ','•• '<;. :^

Upper Rainy Creek above diversion dam

Fleetwood Creek above coarse tails

Upper Carney Creek at Zook's Dump

Lower Carney Creek above Rainy Creek

Tailings dam toe drains

Tailings pond outfall (surface water sample, only)6

Lower Rainy Creek leaving mine property

Lower Rainy Creek above Kootenai River

Kootenai River above Rainy Creek

Kootenai River below Rainy Creek

Rainy Creek flow into tailings pond

Tailings Pond pore water

Groundwater near SW-1 1

t::::pH'':;.::..:
-::>u)fe:;.

:•;:.; ,T';-;pC::"--;:;::--;
i (rnrnhos/crn) "•.

'::'°-:tiMPS:'
•;;;f<bCp;.--;,'

FLOW
•v.';(cfs):£:

•£::ii:&*V:;
•;(ppmy; :

Not Sampled

8.10

8.07

8.20

6.95

8.27

7.70

8.05

0.51

0.75

0.66

0.73

0.31

0.63

0.61

6.9

5.8

6.5

9.6

6.5

7.1

7.2

0.141

0.0002

o.oo2

0.691

0.00

0.981

1.46'

Not Sampled4

Not Sampled4

7.63 0.45 6.3 0.241

Not Sampled

Not Sampled

CO
I
10

Flow measurement was made with a Pygmy current meter.
Flow measurement was not made. Carney Creek was flowing upstream of the settlement basin in which the Baski flume has normally
been installed. However, there was no discharge from the settlement basin; significant percolation losses may be occurring here.
Dissolved oxygen was not measured.
Samples of the Kootenai River were not taken as discussed in the Water Quality Monitoring Plan.
The original Water Quality Monitoring Plan did not include this site. Rainy Creek reestablishes itself between the diversion dam and the
tailings impoundment.
Standing water was no longer present at the original sample point near the decant tower. Water was collected nearby but at a slightly
different location in the pond and this may have had an impact on measured water quality parameters.



Table 3.2. Laboratory data summary for metals.

SiTEMO^
: '•-'• V /:.V'-.::- '.''•:

SW-1

SW-2

SW-3

SW-4

SW-0

SW-5

SW-6

SW-7

SW-8

SW-9

SW-10

SW-11

PW-1

PW-2

.DESCRIPTION v

Upper Rainy Creek
above diversion dam

Fleetwood Creek
above coarse tails

Upper Carney Creek
at Zook's Dump

Lower Carney Creek
above Rainy Creek

Blind Control
(Replicate of SW-4)

Tailings dam toe
drains

Tailings pond surface
water

Lower Rainy Creek
leaving mine property

Lower Rainy Creek
above Kootenai River

Kootenai River above
Rainy Creek

Kootenai River below
Rainy Creek

Rainy Creek flow into
tailings pond

Pore water from
tailings

Groundwater near SW-
11

=:":£A8:.y:
^•(rng/i).,:.

••••-Cdl;:::.!
:(m|g/i) :;. .

•;'::'cf:i:.-:
•..:{rhg/l) ;:

^PM::V
i :(mg/lj • • • '

'":': Fe':;r
• :(mg/l):.

.V/Pb-,'
:v.(mg/J) !:

-•:=H9>i.V
::: (mg/lj :.

SNK
:.-.Ns/fJ::

:V::Zn.!'
; ••; (nig/l) "''"• ''

£'&.:$
: (ffi9/!):::::

.:-:';-Na:;:;
•;1riri9/I);

iiiCa-;-;
i(^M

i-iMg.T
•(mgfl)

Not Sampled

< 0.005

< 0.005

< 0.005

< 0.005

0.006

< 0.005

<0.005

< 0.005

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

<0.001

< 0.001

< 0.001

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.03

0.51

0.03

0.03

0.07

0.39

<0.03

<0.03

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.001

< 0.001

< 0.001

< 0.001

<0.001

< 0.001

< 0.001

< 0.001

<0.03

<0.03

<0.03

<0.03

<0.03

<0.03

<0.03

<0.03

<0.01

0.02

0.02

0.02

<0.01

<0.01

0.01

<0.01

8

11

15

14

12

7

13

11

5

7

9

10

7

5

8

7

78

102

99

99

91

31

93

91

15

27

29

29

26

12

25

22

Not Sampled

Not Sampled

< 0.005 <0.001 <0.01 <0.01 <0.03 <0.01 <0.001 <0.03 <0.01 5 4 69 11

Not Sampled

Not Sampled



Table 3.3. Laboratory data summary for miscellaneous constituents.

•;-'• site-. '-.
:'!;v'Na;;r.:..

SW-1

SW-2

SW-3

SW-4

SW-0

SW-5

SW-6

SW-7

SW-8

SW-9

SW-10

SW-11

PW-1

PW-2

:'-i;:bE$CRipTi6N'..;-^-:;

Upper Rainy Creek
above diversion dam

Fleetwood Creek
above coarse tails

Upper Carney Creek
at Zook's Dump

Lower Carney Creek
above Rainy Creek

Blind Control
(Replicate of SW-4)

Tailings dam toe
drains

Tailings pond surface
water

Lower Rainy Creek
leaving mine property

Lower Rainy Creek
above Kootenai River

Kootenai River above
Rainy Creek

Kootenai River below
Rainy Creek

Rainy Creek flow into
tailings pond

Pore water from
tailings

Groundwater near
SW-11

vSO4?3
•: .(ma/i):.:.

•:::M-U
;l:(rhg/i)v

^etî -K-
• ; ; (i*g/ij :; .

V.-rtpQif-ij
••:.. ::.(fng/lj:': -:

'./•••TOST'::'
: • • • (nig/1) •;':.;

V:TSS:1;
::,(mg/i):.:

> Hardness
•.•!••••; •(mg/iy--;V:,::

Alkalinity
:.:.v.;.'(mg/i) ;•.-.:';; :-:

y.Np3-;
;{mg/1).:.

••. • ••: .::..;:;F:v-.v
: (mg/l).;:

TPH
%(mg/l).:..:

Not Sampled

16

10

21

22

8

21

11

11

5

2

2

2

7

4

10

9

0

0

10

11

0

1

5

8

333

486

433

435

445

158

387

357

322

457

402

410

416

162

376

366

3

12

3

3

1

21

4

2

255

366

367

367

333

127

334

318

273

398

371

374

365

131

325

305

<0.05

0.26

0.36

0.34

<0.05

0.08

0.06

<0.05

0.20

0.20

0.20

0.20

2.6

0.43

2.1

1.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

Not Sampled

Not Sampled

6 <1 0 275 221 4 220 225 <0.05 0.18 <0.1

Not Sampled

Not Sampled

CO



Table 3.4. Laboratory data summary for asbestiform fibers.

"::-sitE"'
;v!;^NO.j-:-

SW-1

SW-2

SW-3

SW-4

SW-0

SW-5

SW-6

SW-7

SW-8

SW-9

SW-10

SW-11

•''•;;i:;C:.pESCFilpTlpN':::;'.'..̂

Upper Rainy Creek
above diversion dam

Fleetwood Creek
above coarse tails

Upper Carney Creek
at Zook's Dump

Lower Carney Creek
above Rainy Creek

Blind Control
(Replicate of SW-4)

Tailings dam toe
drains

Tailings pond surface
water

Lower Rainy Creek
leaving mine property

Lower Rainy Creek
above Kootenai River

Kootenai River above
Rainy Creek

Kootenai River below
Rainy Creek

Rainy Creek flow into
tailings pond

DETECTION-
'""•••LIMiff ';•>::
;v::̂ L)*::U-;;

FIBERS
:::::.;.:<:5//rn;": :
-:(MFL)*;:i

-FIBERS :-;:."
'^v>5jimV-;--
::;.A(MFLj*v:-;::::

FIBERS;
; >lO//rri

•4MFL)>:-

FIBER :
"'•MASS-:-:
"i'xfaM±.

Not Sampled

0.1

2.5

0.2

0.2

0.3

25.3

0.2

0.2

3.7

162.1

10.3

13.8

0.6

1821

9.7

13.5

1.0

43.0

3.2

2.6

0.0

304

1.7

3.7

0.9

20.2

1.2

1.5

0.0

202

1.5

0.4

23

1600

23

18

0.1

2900

22

24

Not Sampled

Not Sampled

0.1 1.7 0.6 0.0 6.7

* MFL = Million fibers per liter
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4.0 DATA ANALYSIS

4.1 ANALYSIS OF CURRENT DATA

The significant findings of this sampling event are as follows:

• Streamflow was significantly less than in the spring and summer. For the first time,
flows from the toe drains were noticeably smaller indicating that drainage of tailings
pore water may be subsiding and gradually approaching an equilibrium flow.

• Asbestiform fiber counts in Lower Rainy Creek were much lower than those
measured during earlier sampling events. We have observed large variations in fiber
counts in Carney Creek but not in Rainy Creek until now. The sampling may be very
sensitive to stream flows. However, statistically, there is not sufficient data to make
correlations here.

• A mass flow schematic diagram for the sampling area is presented in Figure 4.1 for
selected parameters.

• Table 4.1 compares measured water quality values to existing standards. These data
show the same trends which have been noted in earlier reports.

4.2 COMPARISON OF ALL BACKGROUND SAMPLING EVENTS

The past year, during which background data was collected, must be considered
unusual in that the winter was exceptionally mild. There was essentially no significant snow
accumulation and spring runoff was not much greater than base flow. Future data in periods
of high flow may show asbestiform fiber counts which are substantially different than
reported here because of this.

At no time during sampling was there any indication of the formation of acid or the
mobilization of heavy metals. Acid-base accounting has been done on both fine tailings and
coarse tailings. Samples showed little or no acid potential (AP) and as much as 30 Ibs
CaCO3 per ton neutralization potential (NP). These data together with the long operating
history of the property without a problem related to acid production gives us confidence that
heavy metal contamination of surface waters will not occur at this mine.

The only potential areas of concern are which have been identified are with respect
to fluoride and asbestiform fibers. The fluoride concentration in water discharged from the

4 - 1



tailings dam toe drains is slighlty above drinking water standards. However, the
concentration has been shown to be decreasing and we expect it to drop below the standard
for drinking water within a year or two as water drains from the tailings materials and is
displaced by stream water and rainfall.

Asbestiform fibers in Lower Rainy Creek, Carney Creek and in tailings pond water
have all been measured at levels higher than recently promulgated standards for drinking
water. Measured values in streams have been quite variable and could be dependent on the
volume of flow at the time of sampling. Lower Rainy Creek has been the apparent source
of most fibers discharged into the Kootenai River. This is probably the result of old mining
practices in which tailings were discharged directly into the drainage rather than contained
in an impoundment. However, as shown in Water Quality Data Report No. 1, geologic
formations containing asbestiform fibers are naturally exposed in the Fleetwood Creek
drainage. These formations have almost certainly contributed to asbestiform fiber counts
in downstream sediments including those in the Lower Rainy Creek channel.

The tailings dam toe drains have consistently produced water with little or no
measurable asbestiform fiber counts. The tailings impoundment has not discharged surface
water for a period of two years now because percolation rates have exceeded recharge rates
from Upper Rainy Creek and Fleetwood Creek. It is expected that discharge from the box
culvert and spillway to be constructed this year will be a relatively rare event. Consequently,
contributions to total asbestiform fiber counts in Lower Rainy Creek from the tailings
impoundment are anticipated to be low.

Table 4.2 compares some of these more critical and significant parameters over the
entire period of background monitoring. These data show the variability of asbestiform fiber
counts and the slow decline in fluoride content of the toe drains which we expect to continue
for several years until approaching the concentration measured in natural surface waters in
the area.
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FLOW (cfs)
IDS (kg/dav)
Fe (kg/dav)

SW-1 (Not Sampled)

As (kg/dav)
Zn (kg/day)i(kg/d

)4 (kgSO 4 (kg/day)
f (ka/dav)
Fibare (g/dav)

UPPER
RAINY
CREEK

/!'

RAINY CREEK
DIVERSION

FLEETWOOD CREEK

sw-e
FLOW (eta)
TDS (kg/dav)
Fe (kg/dav)
As (kg/dav)
Zn (kg/dav)
SO 4 (kg/day)
F- (kg/dav)
Fibers (g/dav)

0
0
0
0
0
0
0
0

POND
OUTFALL

\
]

/
/

L. '
\

SW-11
FLOW (cfs)
TDS (ko/dav)
Fa (kg/day)
As (ka/dav
Zn (kg/day
SO 4 (kg/dav)
F' (kg/day)
Fibare (g/dav)

0.24
130

<0.02
<0.003
<0.008

3
0.11
3.9

SW-2
rLOW (cfe)
FDS (kg/dav)
:e (kg/dav)
As (kg/dav)
Zn (kg/day)
SO 4 (kg/dav)
F- (kg/day)
:ibere (g/day)

0.14
110

<0.01
<.002
0.007

5.5
0.068

7.9

RECLAIM
WATER

DRAIN FLOW
sw-s

FLOW (cfe)
TDS (kg/dav)
Fa (kg/day)
AB (ka/dav)
Zn (kg/dav)
SO 4 (kg/dav)
F- (kg/day)
Fibars (g/dav)

0.69
702
0.12

0.010
<0.02

10
4.4
0.2

CARNEY CREEK

SW-7
.Cm (cfs)
3S (kg/dav)
a (kg/day)
s (kg/dav)
n (kg/day)
04 (kg/dav)
-(kg/day)
bars (g/dav)

901
<0.07
<0.012

0.02
20.4
5.0
53

/:::::.

\

\

\
1

LOWER
RAINY

CREEK

m /
r" //jif
>

///<

SW-4
rLOW (CI8)
TDS (kg/day)
Fa (ko/day)
As (kg/dav)
Zn (kg/day)
SO 4 (kg/day)
F- (kg/day)
Fibers (g/day)

SW-8
FLOW (eta)
TDS (ka/dav)
Fe (kg/cay)
As (kg/dav)
Zn (kg/day)
SO 4 (kg/day)
F' (kg/day)
Fibers (g/dav)

1.46
1307
<0.1

<0.02
<0.04

39
6.4
85

rLOV
TDS |
Fe(kf
As(kf
Zn(k(
SO 4 |
F'(ka
Fibers

SW-3
FLOW (cfe)
TDS (kg/dav)
Fa (ka/dav)
As (kg/dav)
Zn (kg/day)
SO 4 (kg/day)
F- (ka/dav)
Fibers (g/day)

0.0002
0.2

0.0003
000003
.00001
0.005
.0001
0.78

KOOTENAI RIVER

Figure 4.1 Schematic flow diagram of the Rainy Creek drainage with mass flow
measurements for selected components.
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Table 4.1 A comparison of measured water quality data with drinking water standards.

: Constituent :V

As

Cd

Cr

Cu

Fe

Pb

Hg

Ni

Zn

Asbestos (MFL)

s<v
cr
NO/

F

pH (su)

IDS

•:;•:•;' Measured
Concentration

:;-: :•:.;::••;; Range ;••••• f.:;.:̂

Primary : ; '
: blinking VVater
:;:'::;:.

:.Standard:
:::-;.i:;

•::;
: Secondary •:;-..
Drinking Water

::::
;;'::::;iStaridard':'..': ;;:

'&ti;:\~'/;.-'X:v -\':fa

< 0.005 to 0.006

< 0.001

<0.01

<0.01

<0.03 to 0.51

<0.01

< 0.001

<0.03

<0.01 to 0.02

< 0.1 to 202

6 to 22

<1 to 10

<0.05 to 0.36

0.1 8 to 2.6

6.95 to 8.27

163 to 398

0.05

0.0051

0.1 '

0.05

0.005

5.0

7.01'2

10.0

1.0

0.3

250.

250.

2.0

6.5 to 8.5

500.

::- Location of Sample
\?s'. :-.. with; Maxirhiirh : : ;':':i'
'>>•: ••:.:Gpn'centrati0n;.;;.i. :";

•V:'.U--.^.-''".::/*'1^f'''' ' i. 'V^-'^'-X-

SW-S

All

All

All

SW-3

All

All

All

SW-2

SW-6

SW-4

SW-7

SW-4

SW-5

SW-5(min); SW-6(max)

SW-3
1 These standards were added or revised effective
2 Fiber counts are based on fibers greater than 10

than 3:1.

July 1992.
microns in length with an aspect ratio greater
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Table 4.2 A comparison of critical water quality parameters over the background sampling period.

yJ^Cislll-i'̂
November 15, 1991

March 25, 1992

July 2, 1992

October 29, 1992

Lower Rainy

vStreanifiow
;(S|te SW-8) '•

2.03

2.92

2.29

1.46

:Lpwer;Ralriy::
•':••.:',.•• Creek ::Vb:H

Asbestlform

^{.Stte-SW-Byix

••;Vv(MFL)-V£ •;!'

17.

9.

18.

0.4

LpwerRalny
!-::a:-Creeik'if:^r.
Asbestlform

.•:.;':>:;(̂ g/l)?:V •;:• ;•••

240

270

340

24

••jCarriey ' ;£•• ! ;

Streaimf|pw ;

• JiV :.;v:'(cfs):-v.::::;:--.̂
:'

0.24

0.51

0.11

??

; :-;
:: Greek-^.'-;i:::

Asbestlform
; M; :Fibe'ris':;, : ' • • •• : •
: (Sile/SW-4)

0.1

19.

1.1

1.2

:i::;
:^be$tiforitf;;;:''

::i;-::;(Sttie';-SW :̂;iI

6.4

950

24

23

:.:•:';: ;:-Tpe -brain "'••••:•;
••:::::::-;-.̂ iu6ir(de':..: i'̂

Cbncentratlon
;• ̂ "(iSH^Sw-s) t::-

3.1

3.1

2.9

2.6

Includes only fibers longer than 10 microns with aspect ratio greater than 3:1.
Includes all fibers with aspect ratio greater than 3:1, regardless of size.
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APPENDIX A

ENERGY LABORATORIES DATA REPORTS



LABORATORIES /

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS.

TO:
ADDRESS:

LABORATORY REPORT

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

FAX(.
i) 252-6325

'00-735-4489

LAB NO: 92-45463
DATE: 11/20/92ag

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SWO
Sampled 10/29/92

Submitted 11/03/92

Constituent mg/l (ppm)

Potassium 14
Sodium 10
Calcium 99
Magnesium 29
Sulfate 22
Chloride 2

. Carbonate 11
Bicarbonate 435
Total Dissolved Solids @ 180°C 410
Total Suspended Solids 3
Total Hardness as CaC03 367
Total Alkalinity as CaC03 374
Nitrate plus Nitrite as N 0.34
Fluoride 0.20
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons* <0.1

Total Recoverable Metals

Arsenic < 0.005
Cadmium <0.001
Chromium <0.01
Copper <0.01
Iron 0.03
Lead <0.01
Mercury < 0.001
Nickel <0.03
Zinc 0.02

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



LABORATORIES

TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916

LABORATORY REPORT
PHONE (406) 252-6325

FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO: 92-45464
DATE: 11/20/92 ag

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW2
Sampled 10/29/92 @ 1030

Submitted 11/03/92

Constituent ma/1 (pom)

Potassium 8
Sodium 5
Calcium 78
Magnesium 15
Sulfate 16
Chloride 5

.Carbonate 0
Bicarbonate 333
Total Dissolved Solids @ 180°C 322
Total Suspended Solids 3
Total Hardness as CaC03 255
Total Alkalinity as CaC03 273
Nitrate plus Nitrite as N <0.05
Fluoride 0.20
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons* <0.1

Total Recoverable Metals

Arsenic < 0.005
Cadmium < 0.001
Chromium <0.01
Copper <0.01
Iron <0.03
Lead <0.01
Mercury < 0.001
Nickel <0.03
Zinc <0.01

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



LABORATORIES

TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS, MT 59107-0916 • PHONE (406) 252-6325

LABORATORY REPORT FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO:
DATE:

92-45465
11/20/92 ag

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW3
Sampled 10/29/92 @0915

Submitted 11/03/92

Constituent mg/l (ppm)

Potassium 11
Sodium 7
Calcium 102
Magnesium 27
Sulfate 10
Chloride 2
.Carbonate 0
Bicarbonate 486
Total Dissolved Solids @ 180°C 457
Total Suspended Solids 12
Total Hardness as CaC03 366
Total Alkalinity as CaC03 398
Nitrate plus Nitrite as N . 0.26
Fluoride 0.20
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons* <0.1

Total Recoverable Metals

Arsenic <0.005
Cadmium < 0.001
Chromium <0.01
Copper <0.01
Iron 0.51
Lead < 0.01
Mercury < 0.001
Nickel <0.03
Zinc 0.02

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



LABORATORIES /

TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916

LABORATORY REPORT
PHONE (406) 252-6325

FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO: 92-45466
DATE: 11/20/92 ag

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW4
Sampled 10/29/92 @ 1400

Submitted 11/03/92

Constituent mg/l (ppm)

Potassium 15
Sodium 9
Calcium . 99
Magnesium 29
Sulfate 21
Chloride 2

.Carbonate 10
Bicarbonate 433
Total Dissolved Solids @ 180°C 402
Total Suspended Solids 3
Total Hardness as CaC03 367
Total Alkalinity as CaC03 371
Nitrate plus Nitrite as N 0.36
Fluoride 0.20
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons* <0.1

Total Recoverable Metals

Arsenic < 0.005
Cadmium < 0.001
Chromium <0.01
Copper <0.01
Iron 0.03
Lead <0.01
Mercury < 0.001
Nickel <0.03
Zinc 0.02

Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



LABORATORIES

TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916

LABORATORY REPORT
PHONE (406) 252-6325

FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO: 92-45467
DATE: 11/20/92 ag

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW5
Sampled 10/29/92 @ 1315

Submitted 11/03/92

Constituent mo/I (ppm)

Potassium 12
Sodium 7
Calcium 91
Magnesium 26
Sulfate 8
Chloride 7

. Carbonate 0
Bicarbonate 445
Total Dissolved Solids @ 180°C 416
Total Suspended Solids 1
Total Hardness as CaC03 333
Total Alkalinity as CaC03 365
Nitrate plus Nitrite as N <0.05
Fluoride 2.6
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons* <0.1

Total Recoverable Metals

Arsenic 0.006
Cadmium <0.001
Chromium <0.01
Copper <0.01
Iron 0.07
Lead <0.01
Mercury < 0.001
Nickel <0.03
Zinc <0.01

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



LABORATORIES

TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS, MT 59107-0916

LABORATORY REPORT
PHONE (406) 252-6325

FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO: 92-45468
DATE: 11/20/9 2 ag

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW6
Sampled 10/29/92 @ 1245

Submitted 11/03/92

Constituent mq/l (ppm)

Potassium 7
Sodium 5
Calcium 31
Magnesium 12
Sulfate 21
Chloride 4

.Carbonate 1
Bicarbonate 158
Total Dissolved Solids @ 180°C 162
Total Suspended Solids 21
Total Hardness as CaC03 127
Total Alkalinity as CaC03 131
Nitrate plus Nitrite as N 0.08
Fluoride 0.43
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons* <0.1

Total Recoverable Metals

Arsenic < 0.005
Cadmium < 0.001
Chromium <0.01
Copper <0.01
Iron 0.39
Lead <0.01
Mercury <0.001
Nickel <0.03
Zinc <0.01

Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



LABORATORIES

TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916

LABORATORY REPORT
PHONE (406) 252-6325

FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO:
DATE:

92-45469
11/20/92ag

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW7
Sampled 10/29/92 @ 1455

Submitted 11 /03/92

Constituent mo/l (pom)

Potassium 13
Sodium 8
Calcium 93
Magnesium 25
Sulfate 11
Chloride 10

.Carbonate 5
Bicarbonate 387
Total Dissolved Solids @ 180°C 376
Total Suspended Solids 4
Total Hardness as CaC03 334
Total Alkalinity as CaC03 . . 325
Nitrate plus Nitrite as N 0.06
Fluoride 2.1
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons* <0.1

Total Recoverable Metals

Arsenic < 0.005
Cadmium <0.001
Chromium <0.01
Copper <0.01
Iron <0.03
Lead <0.01
Mercury <0.001
Nickel <0.03
Zinc 0.01

Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



'BlfHSYf
LABORATORIES /

TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916 • PHONE (406) 252-6325

LABORATORY REPORT FAX (406) 252-6069 . i-aoo-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO: 92-45470
DATE: 11/20/92 ag

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW8
Sampled 10/29/92 @ 1600

Submitted 11/03/92

Constituent mo/l (ppm)

Potassium 11
Sodium 7
Calcium 91
Magnesium 22
Sulfate 11
Chloride 9

. Carbonate 8
Bicarbonate 357
Total Dissolved Solids @.180°C 366
Total Suspended Solids 2
Total Hardness as CaC03 318
Total Alkalinity as CaC03 305
Nitrate plus Nitrite as N <0.05
Fluoride 1.5
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons* <0.1

Total Recoverable Metals

Arsenic <0.005
Cadmium < 0.001
Chromium <0.01
Copper <0.01
Iron <0.03
Lead <0.01
Mercury < 0.001
Nicke! < 0.03
Zinc < 0.01

* Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916 • PHONE (406) 252-6325

LABORATORY REPORT FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO: 92-45470 dup
DATE: 11/20/92ag

QUALITY ASSURANCE - DUPLICATE ANALYSIS

WR Grace Mine Near Libby, MT, SW8
Sampled 10/29/92 @ 1600

Submitted 11/03/92

Constituent ma/I (ppml

Potassium 11
Sodium 7
Calcium 91
Magnesium 22
Sulfate 12
Chloride 9

.Carbonate 7
Bicarbonate 363
Total Dissolved Solids @ 180°C 344
Total Suspended Solids 2
Total Hardness as CaC03 318
Total Alkalinity as CaC03 309
Nitrate plus Nitrite as N <0.05
Fluoride 1.6
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons N/A

Total Recoverable Metals

Arsenic <0.005
Cadmium < 0.001
Chromium <0.01
Copper <0.01
Iron <0.03
Lead <0.01
Mercury < 0.001
Nickel <0.03
Zinc <0.01

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



LABORATORIES

TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS, MT 59107-0916 • PHONE (406) 252-6325

LABORATORY REPORT FAX (406) 252-6069 • 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO: 92-45471
DATE: 11/20/92 ag

WATER ANALYSIS

WR Grace Mine Near Libby, MT, SW11
Sampled 10/29/92 @ 1135

Submitted 11/03/92

Constituent mg/l (ppm)

Potassium 5
Sodium 4
Calcium 69
Magnesium 11
Sulfate 6
Chloride < 1

. Carbonate 0
Bicarbonate 275
Total Dissolved Solids @ 180°C 221
Total Suspended Solids 4
Total Hardness as CaC03 220
Total Alkalinity as CaC03 225
Nitrate plus Nitrite as N <0.05
Fluoride 0.18
Total Acidity as CaC03 0
Total Petroleum Hydrocarbons* <0.1

Total Recoverable Metals

Arsenic < 0.005
Cadmium < 0.001
Chromium <0.01
Copper <0.01
Iron <0.03
Lead <0.01
Mercury <0.001
Nickel <0.03
Zinc <0.01

Analysis done by EPA method 418.1.

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE



LABORATORIES

TO:
ADDRESS:

ENERGY LABORATORIES, INC.
P.O. BOX 30916 • 1107 SOUTH BROADWAY . BILLINGS. MT 59107-0916

LABORATORY REPORT
PHONE (406) 252-6325

FAX (406) 252-6069 « 1-800-735-4489

Tom Hudson
Schafer & Associates
P.O. Box 6186
Bozeman, MT 59715

LAB NO: 92-45471 spi
DATE: 11/20/92 ag

QUALITY ASSURANCE- SPIKED ANALYSIS

WR Grace Mine Near Libby, MT, SW11
Sampled 10/29/92 @ 1135

Submitted 11/03/92

Constituent % Recovery

Potassium 93
Sodium 98
Calcium 99
Magnesium 100
Sulfate 97
Chloride 97

. Carbonate N/A
Bicarbonate N/A
Total Dissolved Solids @ 180°C N/A
Total Suspended Solids N/A
Total Hardness as CaC03 N/A
Total Alkalinity as CaC03 N/A
Nitrate plus Nitrite as N 106
Fluoride 100
Total Acidity as CaC03 N/A
Total Petroleum Hydrocarbons N/A

Total Recoverable Metals

Arsenic 101
Cadmium 96
Chromium 96
Copper 88
Iron 97
Lead 102
Mercury 90
Nickel 92
Zinc 105

COMPLETE ENVIRONMENTAL ANALYTICAL SERVICE
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DATE:

CLIENT:

ATTENTION:

REFERENCE:

REPORT NO.:

SUBJECT:

ACCREDITED:

CERTIFIED:

November 20, 1992

Schafer &c Associates
865 Technology Blvd.
P.O. Box 6186
Bozeman, MT 59715

Tom Hudson

Letter from Mr. Hudson dated 11-2-92.

25877

ANALYSIS OF WATER SAMPLES BY
TRANSMISSION ELECTRON MICROSCOPY

National Institute of Standards and
Technology through NVLAP
(Laboratory No. 1218)

California Dept. of Health Services for
Asbestos by TEM (ELAP E1119)

Nine surface water samples were submitted for quantitative TEM analysis of asbestos
structures. The samples came from the ¥.R. Grace mine near Libby, Montana.

The samples were analyzed according to the U.S. EPA method EPA-600/4-83-043.

The results are as follows:

ASBESTOS FIBER LENGTH DISTRIBUTION (MFD

Sample No. < 2.5 urn

SW-0-4 6.9

SW-2-4 1.8

SW-3-4 96.1

SW-4-4 5.9

SW-5-4 0.0

SW-6-4 784

SW-7-4 5-0

SW-8-4 7.4

SW-11-4 1.1

*The computer rounds

2.5 to 4

6.9

1.9

66.0

4.4

0.6

1037

2.7

6.1

0.6

off to one

.9 urn 5.0 to 9.9 urn

2.6

1.0

43.0

3.2

0.0

304

1.7

3.7

0.6

significant f igure on the

> 1 0 um

1.5

0.9

20.2

1.2

0.0

202

1.5

0.4

- N . D .

summary sheets.

D.L. tun*

C.2S9

0.113

2.53

0.16S

0.289

25-3

0.168

0.217

0 144

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Page 2 of 2

Schafer 6e Associates

Report No. 25877

MFL = Millions of Fibers per Liter
D.L. = Detection Limit

The test reports are enclosed.

Respectfully submitted,

EMS LABORATORIES, INC.

B.M. Kolk
Laboratory Director

BMK/kat

This report, from a NIST accredited laboratory through NVLAP, must not be used by the client to
claim product endorsement by NVLAP or any agency of the Government.

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



LAB NO: 25877
CLIENT: SCHAFER & ASSOC.

ANALYSIS OF WATER BY TEM (EPA-600/4-83-043)

Laboratory
I.D.

2 5 8 7 7 - 0 - 4
2 5 8 7 7 - 2 - 4
25877-3-4
2 5 8 7 7 - 4 - 4
2 5 8 7 7 - 5 - 4
2 5 8 7 7 - 6 - 4
2 5 8 7 7 - 7 - 4
2 5 8 7 7 - 8 - 4

2 5 8 7 7 - 1 1-4

Client
I.D.

SW-0 -4
S W - 2 - 4
SW-3-4
SW-4 -4
SW-5-4
SW-6-4
SW-7-4
S W - 8 - 4

SW-11 -4

FILTER MEDIA DATA
Type

MCE
MCE
MCE
MCE
MCE
MCE
MCE
MCE
MCE

Diameter
mm
47
47
47
47
47
47
47
47
47

Effective Area
mmA2
1017
1017
1017
1017
1017
1017
1017
1017
1017

No.ofG.O.

21
21
6
1 8
21
3
1 8
14
21

Analyzed
Area, mm/v2
0.1407
0.1407
0.0402
0.1206
0.1407
0.0201
0.1206
0.0938
0.1407

Sample
Volume (ml

25
50
10
50
25
2

50
50
50

INDIVIDUAL ANALYTICAL RESULTS

Laboratory
I.D.

2 5 8 7 7 - 0 - 4
2 5 8 7 7 - 2 - 4
2 5 8 7 7 - 3 - 4
2 5 8 7 7 - 4 - 4
25877-5-4
2 5 8 7 7 - 6 - 4
2 5 8 7 7 - 7 - 4
2 5 8 7 7 - 8 - 4

(25877-1 1-4
I

Client
I.D.

SW-0-4
SW-2-4
SW-3-4
SW-4-4

• SW-5-4
SW-6-4
SW-7-4
SW-8-4

SW-11-4

r-
Str

62
51
89
87
2

92
66
81
16

lo. of Asbes
>5

15
1 7
26
27
-

23
20
19
4

tos
>10

5
8
8
7
-
8
9
2
-

Detection
Limit (MFL)

0.3 .
0.1
2.5
0.2
0.3
2-5
0.2
0.2
0.1

CONCENTRATION ( MFL )
Str

1 8
5.8
230
15
0.6

2300
1 1
1 8

2.3

Str >5um
4

1.9
63
4.4
-

510
3.2
4.3
0.6

Str >10um
1.4
0.9
20
1.2
-

200
1.5
0.4
.

The analysis was carried out to the approved TEM method. This laboratory is in compliance with the quality specified
by the muthod.

Authorized Signature

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



Analysis of Water by Transmission Electron Microscop
( E P A - 6 - 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 25877

Sample No. SW-0-4

Date 11/11/92

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

> 5 Micron length (chrysotile)
> 5 Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysotile
Fibers in Sample
More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Detection Limit
* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Client SCHAFER&ASSOC.

Reference W.RGRACE

1 8 MFL

*BDL
1 8

MFL
MFL

*BDL
4

MFL
MFL

*BDL
1 5

MQ/L
ug/L

LESS

MORE

1 4 to

0.3

23 MFL

MFL

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49

0 2 9 8 5

Particle Width - Microns
O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24

0 5 11 15 4

Aspect Ratio L/W
0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9

18 20 10 8 4

2.5 & UP

38

.25 & UP

27

50 & UP

2

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



ASBESTOS _ ent 5
Sample No.

IMS'
Page

N(
\ of

TYPE OF SAMPLE
Air CD %ter JZ1
Soil CD BulkCD

Other

METHOD OF ANALYSIS
EPA 600/4-83-043,0 . ISO CD

LEVEL OF ANALYSIS

Amphibole

LENGTHS
All Sizes (EPA) CD

i >0.5 B—
>i.o n
>5.0CD

R mKange* LJ
.(io.25(,f,,wij,h

> 5.0 vn length)

FILTER TYPF. / ARFA. (mm±)
MCE^l 385 CD

PC CD 314 n
MCN CD 1017 0
Other

PORE SIZE
0.45ji/iiCD 0.8 /unCD
0.1 iunJ2 0.22 jun CD

Other

DIRECT PREP jz
INDIRECT PREP CD

ASPECT RATIO
3:1 ED 5:1 CD

Approved By t Dale //-/S

G.O. Area (mm1) 00

Filler Lot No

06 7

Grid
Opening

Slruclure
Number Slruciure

Dimensions (mm)

Width length

MICROSCOPE
Serial No. 542-05-06 H600A (5
Serial No. 542-05-13 H600B D'

Volume
Working Volume
Weight
Ashed Area

Prepared By
Dale

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor

•7-
100'KV

O fan

Analyst Dale 1 -C\ 7.

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ K7-7,

EDS Analysis

Na Mg Si Ca Fe
Comments

\
P

MO

vX

J^D_ 10
M

to 6 3

-^

X

IP
Id

o
44- f- &

£
Z- l
MO

OBSERVATIONS: Clean O^ Other
Debris ̂  Very Light CH

Gypsum CD Very Light CD
Light CH
Light n

ModerateJ3
Moderate O

Heavy CH Very Heavy Q
Heavy O Very Heavy CH

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 D (818)568-406.'



TEM ASBESTOS ANALYSIS JMS
Page — of

TYPE OK SAMPLE
Air O WtferJZ)
Soil D Bulk CI

Other '

METHOD OF ANALYSIS
EPA 600/4-83-043,0 . ISO D

LENGTHS
All Sizes (EPA) Q

>0.5 D
ilJOQ

PCM Range* CD

FILTER TYPE/AREA (min±)
MCE^l 385 O

PC CD 314 D
MCNCD 1000
Other

PORE SIZE

• DIRECT
INDIRECT PREP D

MICROSCOPE
Serial No. 542-05-06 HoOftACI
Serial No. 542-05-13 H600B tt

Grid Address

I
•

Grid
Opening

£J

'

/-n

•6
*~~y*S7

'

LEVEL OF ANALYSIS ''
rtiiywilp

Amphibole

Approved B>

Structure
Number

(C,
k •

/°f
M
1 \
Qx'L
i,'o

&£
f*\ /_

J— j~~}r^t ^S

rfij.

atf'
z<?"

^*2 / *"N

ASPECT RATIO
3:1 D 5:1 tU

Date

^QUjMi width
2:50 ^i» Icngih) 0.1

G.O. Area (mn
No. of GO. to
Filter Lot No

pmjpl 077 um I"! Pi Uilume liters

flM
Analy

rfr

Oth

01

er

?7
7t JZ<?

f*,oniQUt
• H«'l^ • • \ u • • I

Structure

•f

f

Alfl
(V\0

hAh?•'i
/IrtD
AM^
p

rp
?-

Dimensions (mm)

Width

C?T
• •5"
9v*C

10

.-T

^
}
k
tn— *• ^

q(
Q

Length

SO
7O
^bO

Cf()
/(K?
CJO

^fX
idi-

^5"
.so
^£)
j2_9-
<T5^
S£f
3?

Fiber

NAM

I/

TM

^

CM CD CQ

OBSERVATIONS: Clean CD Oth
Debris JE3 Very Ligl

Gypsum CD Very Ligl

CMQ CDQ

Cy Workin
H y^tf*
^M Ashed

^1 Prepare

•

g \folu

Area

dBy
/ I

me **--? m

IBM
|̂ | Screen Magni
1^ Camera Const

grams H9 Accelerating \
% 1^4 Beam Current

re
io- q ?

*

Classification

UF AD AX ADX

is

{ /

\S^

(/'

\s

^

u/

\S"

^
I/

vx

l^
^.
V

er
it CD Light CD
it CD Light CD

AQ

^

'
***^

'

•^

'
.-

•^

/

ADQ

I/

v^

. •

AZQ

*

''

AZZ

nation /q ' l /nn -v
am pL"-)-- 7-
Wftpr KX) KV

/ C } r>m

IF1 K-Fartnr I."?-Ĥ̂
1 Analys

EDS Analysis

Na Mg

•2,

Si

/o

/o

Ca

5-.

2,

1 ^ • A) Uji/i i>Darr \ U i / l^T^

Fe

J_

1

Comments

0^ #/& ; TTv^O/ii:
/i •/ --\Y<z.m£ /c.lc>

^
•

S"\ f

"") V.f!-^v^-^/./-tz.,

n
' ^

;,

(^0^^2-y"', T/enJil'
-]V€?-^w^iL(^r

w

kx
h

K\ '• .

Moderate Q Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

priv/ic; I 117 West Belleviie Drive Pasadena, California 91105-2503 (818) 568-4065



11 -Nov-199£4t 13: 32 : ££

£5877-0-4, ft, #01, Sfl
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

100 sees
41 sees

l.£6 £43. Mg K , Mg K , Mg K , fts L , fls L

1.74 958. Si K , Si K

3.71 £38. Ca K , Ca K

Quantex>
0. 16O Range= 10.£30 keV

1l-Nov-199£tt!3:35:03

£5877-0-4,fl,#0£,Sft
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

1.49

1. 74

3. 3£

6. 4O

£36. ftl K , fll K

39£. Si K. , Si K

130. K K , K K

49. Fe K , Fe K

Integral O =

Preset=
Elapsed=

10.£3O
8££1

100 sees
18 sees

Quantex)
0. 160 Range= 10.£30 keV

Integral O =
10.£3O

4103



11-Nov-199£#14:56:06

£5877-0-4,A,#03,SA Preset* 100 sees
Vert= 500 counts Disp= 1 £lapsed= 60 sees

Energy Counts X-Ray Lines

0.51 £153. G K , O K , V L , V L , V L ,
V L

1.26 1671. Mg K , Mg K , Mg K , As L , As L

1.74 51££. Si K , Si K

3.71 514. Ca K , Ca K

6.4£ 606. Fe K , Fe K

Quantex>
O.160 Range= 10.£30 keV 10.£30

Integral 0 = 30451



11 -Nov-199£# 13:39:09

£5877-0-4,8, #04, Sft Preset= 100 sees
Vert = £00 counts Disp= 1 £lapsed= ££ sees

Energy Counts X-Ray Lines

1.0£ 31. Na K , Na K , Na K , Zn L , Zn L ,
Zn L , Zn L

l.£6 37£. Mg K , Mg K , Mg K , rts L , rts L

1.75 1419. Si K , Si K

3. 71 81. Ca K , Ca K

6.4O 316. Fe K , He K

7.03 53. Fe K , Fe K

Quantex)
0. 16O Range= 10.830 keV 10.£3O

Integral 0 = 13306



ll-Nov-199£#13:54:16

£5877-0-4,R, #O8, SA Preset^ 100 sees
Vert = £00 counts Disp= 1 £lapsed= 17 sees

Energy Counts X-Ray Lines

l.£5 643. Mg K , Mg K , Mg K , tts L , fts L

1.75 £507. Si K , Si K

£.34 33. S K , S K

3. 69 45£. Ca K , Ca K

4.01 65. Ca K , Ca K

6.4£ £89. Fe K , Fe K

7.O7 50. Fe K , Fe K

Quantex>
0.160 Range= iO.£3O keV 10.£3O

Integral 0 = 15931



ll-Nov-199£ 13:56:56 £5877-0-4,ft,#09, Sfl

ENERGY COUNTS X-RflY LINEB

1. i£6

1.75

£. 30

3. 3£

3. 70

4.06

5.91

6. <>£

7.09

9. 87

£696.

1£37£.

113.

£54.

£171.

337.

£03.

734.

38.

Mg Kfll, Mg KflS, Mg KB1,

Si Kfll, Si KA£

S Kfll, S Kfl£

K Kfll, K Kfl£

Ca Kfll, Ca Kfl£

Sc Kfll, Sc Kfl£

Mn Kfll, Mn KA£

Fe Kfll, Fe Kfl£

Fe KB1, Fe KB3

64. Ge Kfll, Ge Kfl£
ll-Nov-199£#13:59:09

£5877-0-4
Vert =

Energy

1.S5

1.74

3.31

3.69

4.03

6.41

, fl, #ll,Sfl
500 counts Disp= 1
Counts X-Ray Lines

854. Mg K , Mg K

£937. Si K , Si K

1£0. K K , K K

6O7. Ca K , Ca K

8£. Ca K , Ca K

£55. Fe K , Fe K

Preset= 100 sees
Elapsed= £5 sees

Mg K , fls L , As L

Quantex)
O.160 Range= 10.230 keV 1C.£30

Integral 0 = 1£0£S



11-Nov-199£#14:1O:00

£5877-0-4,fl,#16,Sft
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

100 sees
36 sees

l.£6 £91. Mq K , Mg K , Mg K , fls L , fis L

1.75 1088. Si K , Si K

3.69 178. Ca K , Ca K

6.39 160. Fe K , Fe K

Quant ex>
0.160 Rang"e=

11-Nov-199£tt14:40:57

1O.£30 keV

£5877-0-4,ft, #£5, Sfl
Vert = 5OO counts Disp= 1

Energy Counts X-Ray Lines

Integral O =

Preset=
Elapsed=

10.£3O
3386

1OO sees
3£ sees

l.£6 4O5. Mg K , Mg K , Mg K , fts L , fls L

1.74 13£7. Si K . , Si K

3.70 345. Ca K , Ca K

6. 33 75. Fe K , Fe K

Quantex>
O. 160 Range= 10.£30 keV

Integral O =
10.£3O

1O374



TEM ASBESTOS ANALYSIS No.
~l.7

Sample No. of

TYPE OF SAMPLE
Air CD Water JZ1
soil n Bulk n

Oiher

METHOD OF ANALYSIS
EPA 600/4-83-043,0 ISO CH

LEVEL OF ANALYSIS
Chrysotile.
Amphibole

I.FNGTIIS
All Sizes (EPA) (5

l/un) >0.5 D
>i.on
>5.0D

>io.o n
PCM Range* D

*< 2:0.25 fiiii width
£5.0 nm Icnfih)

FILTER TYPE / AREA {aani)
MCE.0 385 CD

PC a 314 a
MCN CD 1017 JZ
Other

n.,
" , *""
0.1

ASPEQ RATIO
3:1 CD 5:1 (D

PORE SIZE
0.8 ^ D
0.22 jun n

Other

Approved By Dale

G.O. Area (mm2) 0.0 _
No. of G.O. to Analyze
Filler Lot No. ffc

Grid
Opening

Structure
Number

zn
Structure

Dimensions (mm)

Width Length

DIRECT PRE? 12
INDIRECT PREP D

Grid Address

MICROSCOPE^-
Serial No. 542-05-06 H60QA*3i
Serial No. 542-05-13 H600D O

Volume
Working Volume
Weight

Screen Magnification
Camera Constant
Accelerating Voltage .
Beam Current I
K-Factor / :

IOOKV

Fiber Classification

NAM TM CM CD CQ CMQ CDQ AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe

JU-
Date L?7^

Comments

P U 3

f 3 /c
•3 /o

V/

r, K /=

i/ ->
/>

A
//

/ /

r LLS

F

3

/ ^ -C. etc v. / , /-<

f A-

IH
F

\/

I/
OBSERVATIONS: Clean

Debris
Gypsum D

Other
Very Light (Zl
Very Light (Zl

Light J
Light

Moderate
Moderate

Heavy CD
Heavy O

Very Heavy
Very Heavy

EMS LABORATORIES 117 West Bellevue Drive CD Pasadena, California 91105-2503 d (818)568-4065



TEM ASBESTOS ANALYSIS EMS Lab No. 1 r
of

TYPE OF SAMPLE
Air LD Water JZ)

. SoilLD Bulk CD
Other '.

METHOD OF ANALYSIS
EPA 600/4-83-043,0 ISO D

LEVEL OF ANALYSIS
Qirysotile _
Amphibolc

LENGTHS
All Sizes (EPA) a

(tan) >0.5 LD
>i.oa
>5.0LD

>IO.O CD
PCM Range* D

*<a0.25 pm wiilih
2:50 fin, I

FILTER TYPE / AREA (rnrn-f-)
MCE,0 385 a

PC D 314 (H
MCN a 1017 0
Other

PORE SIZE
0.45 inn D 0.8 /un D
ai ji/nja 0.22 jw. a

Other

RATIO
3:1 ID 5:1 LD

Approved By Dale

G.O.Atea(mm2)0.0
No. of G.O. to Analyze
Filter Lot No. ffcf /qtfo (C(l\ tf

Grid
Opening

Structure
Number Structure

Dimensions (mm)

Width length

DIRECT PREP [2
INDIRECT PREP ID

MICROSCOPE
Serial No. 542-05-06 H60QALD"
Serial No. 542-05-13 H600B D

Volume
''ICR

_ ;rrEr
Working Volume •*--? ml

Grid Address .
Screen Magnification
Camera Constant

l-B
'

Ashed Area
grams

%

Prepared By FG

Accelerating Voltage 7

Beam Current /- -
K-Factor / •

JQOKV
/un

• / I - I P - < U Analyst. n«

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

fb

n P-
EL

3- IX

£
3-

£& I/

t/ y / rc f.<

F V

A
JCL 32

^
^

v J2

OBSERVATIONS: Clean D
Debris CH

. Gypsum D

Other
Very Light CD
Very Light CD

Light CD
Light CD

Moderate 0
Moderate D

Heavy D
Heavy Q

Very Heavy O
Very Heavy CD



TEM ASBESTOS ANALYSIS Client
Sample No.

LMS Lai) No. «- s / 7
Page of

TYPt OF SAMPLE
Air CD Water CD
Soil CD Bulk CD

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 D ISO CD

LEVEL OF ANALYSIS
Chrysoiile.
Amphibole

LENGTHS
All Sizes (EPA) CD

dan) >0.5 CD
>I.OD
>5.0D
£10.0 D

PCM Range* D
*(>0.25 ,.m width

£5.0 ,,„! length)

ASPECT RATIO
3:1 CD 5:1 CD

FILTER TYPE /AREA (mmi)
MCE CD 385 D

PC CD 314 D
MCN CD 1017 D
Oiher

PORE SIZE
0.45ftmCD 0.8 /im CD
0.1 >u»CD 0.22/im CD

Other

DIRECT PREP D
INDIRECT PREP D

MICROSCOPE
Serial No. 542-05-06 H600A CD
Serial No. 542-05-13 H600B CD

G.O. Area (mm1) 0.0 _
No. of G.O. to Analyze
Filler Lot No.

VDlume
Working Volume.
Weight
Ashed Area

tilers

grams

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage .
Beam Current
K-Factor

7-

100 KV
JIM

Approved By Dale
Prepared By
Date Analyst - - W .'Date

Grid
Opening

7i

Structure
Number

3f

"̂35-
3A

,

Structure

P

<P

P-

P

Dimensions (mm)

Width

T
>

^
^

length

6-5
^zo
^^
A7

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF

tx

AD AX ADX

V

U

\X

AQ

"

ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

V/1 ^eei<- t>-/y>/Ji

/
...A .

/M —

/̂ :«- £«"

OBSERVATIONS: Clean d
Debris CD

Gypsum D

Other
Very Light CH
Very Light CH

Light O
Light D

Moderate CH
Moderate CD

Heavy EH
Heavy CD

Very Heavy CH
Very Heavy CH

CTIV/IC i ACanDA-moiF=c: 117 Drive m Pasadena, California 91105-2503 ED (818)568-406*



£5877-0-4, B, *K>1, RS
Vert = 500 counts

Energy Counts

0.51

l.£5

1.75

3. 33

3. 71

6.4£

Q 1.1 ant ex >
0. 160

ll-Nov-199£

1206

707

£384

103

451

407

1*13:

0
V

Mg

Si

K

Ca

Fe

Range=

50 : 4£

£5877-0-4, B, #0£, RS
Vert = 500 counts

Energy Counts

0.51

1. 01

1. £5

1.75

3. 31

3.71

Quantex)
0. 160

1££3

89

757

£535

104

410

£56

0
V

Na
Zn

Mg

Si

K

Ca

Fe
Range=

Disp=
X-Ray

K ,
L

K ,

K ,

K ,

K ,

K ,

10.

Disp=
X-Ray

K ,
L

K ' ,
L

K ,

K ,

K ,

K ,

K ,
10.

1
Lines

0 K ,

Mg K ,

Si K

K K

Ca K

Fe K

£30 keV

1
Lines

D K ,

Na K ,

Mg K ,

Si K

K K

Ca K

Fe K
£30 keV

Preset = 10O sees
Elapsed= 36 sees

V L , V L , V L ,

Mg K , Ps L , Rs L

10. £30
Integral 0 = 13974

Preset = 10O sees
Elapsed= £6 sees

V L , V L , V L ,

Zn L , Zn L , Zn L ,

Mg K , Ps L , fts L

10.£3O
Integral 0 = 139£9



ll-Nov-199£ 13:55:^3 £5877-0-4, B, #04, RS

ENERGY COUNTS X-RflY LINES

O.J51 893. 0 Kfll, 0 Kfl£, V LAI, V Lfl£, V LB1, V LG1

l.tfS 75£. Mg Kfll, Mg Kfl£, Mg KB1, fts Lfll, fts Lft£

1.75 £978. Si Kfll, Si Kfl£

£.3£ 19. S Kfll, S Kfl£

£. £i4 19. Cl K f l l , Cl Kfl£

3.70 2S87. Ca Kfll, Ca Kfl£

4.04 £14. Sc Kfl£, Ca.KBl, Ca KBi

4.53 18. Ti K f l l , T i - - K f l £

5.4-4 37. Cr Kfll, Cr Kfl£

6.4£ 364. Fe Kfll, Fe Kfl£

6.96 61. Co Kf l l

8.57 15. Zn Kflci

9.68 £4. Ge Kfll, Ge Kfl£



ll-Nov-199£ 14:OO:3£ £5877-0-4, B, #06, RS

ENERGY COUNTS X-RftY LINES

0.51 1901. 0 Kftl, 0 Kft£, V Lftl, V Lft£, V LB1, V LG1

1.^8 167£. ftl KOI, Ml KA£

1.75 £964. Si KR1, Si Kft£

3.33 1193. K Kfll, K Kft£
f

3.SA 99. Ca KR£

4.54 61. Ti Kftl, T.i Kfl£

6.43 361. Fe Kftl, Fe .Kft£

7.05 65. Fe KBl, Fe-KB3



ll-Nov-i99£ 14:06:59 £5677-0-4, B, 4*10, RS

ENERGY COUNTS X-RAY LINES

0. £51 853. 0 Kfll, 0 Kfl£, V LP1, V Lfl£, V LB1, V LG1

1.01 45. Na Kfll, Na Kft£, Zn Lfl 1, Zn l_fl£, Zn LSI, Zn LG1

1.H6 6£1. Mg Kftl, Mg Kft£, Mg KB1, fns Lftl, Rs Lft£

1.74 1908. Si Kfll, Si Ktt£

3. 3£ 45. K Kftl, K KP£

3.71 395. Ca Kfll, Ca Kfl£

4. 0£ 76. Ca KB1, Ca .KB3

6.43 £39. Fe Kftl, Fe-Kf t£



ll-Nov-199£#14:53:46

£5877-0-4, B, *14, FM Preset= 100 sees
Vert = 500 counts Disp= 1 Elapsed= 60 sees

Energy Counts X-Ray Lines

0.51 £153. O K , O K , V L , V L , V L ,
V L

l.£6 1671. Mg K , Mg K , Mq K , fls L , fts L

1.74 51££. Si K , Si K

3.71 514. Ca K , Ca K

6.4£ 606. Fe K , Fe K

Quantex>
0.160 Range= 10.£30 keV 10.230

Integral 0 = 30451



ll-Nov-199£#15:45:04

£5877-0-4,B,#29,FM Preset= 10O sees
Vert = £00 counts Disp= 1 Elapsed= 60 sees

Energy Counts X-Ray Lines

, O K , V L , V I _ , V L ,

, Mg K , Mg K , Rs L , fls L

, Si K

, Ca K

, Fe K

0.51

1. £6

1. 75

3.71

6. 40

941.

584.

1980.

369.

171.

0
V

Mg

Si

Ca

Fe

K
L

K

K

K

K

Quantex)
0.160 Range= 10.£30 keV 10.230

Integral 0 = 9784



TEM AS&EsTuS -Hen-
Sample No. - Or ""/

ab No T 1-.
Page ot

TYPE OF SAMPLE
Air CD %lcr JZ)
Soil CD BuIkO

Other

METHOD OF ANALYSIS
EPA 600/4-83-043,0, ISO D

LEVEL OF ANALYSIS
Chrysotilc
Amphibole

ASPECT RATIO
3:1 Cl 5:1 D

LENGTHS
All Sizes (EPA) Q

(/un) >0.5 CD
,>|JO O
>5.oo
>io.oo

PCM Range* CD
•(£0.25 fun width

iS.O fini Icnfih)

FILTER TYPE / ARFA (mm+)
MCE.Q 385 ID

PC CD 314 CD
MCN CD WI7 0
Other

PORE SIZE
0.45/uii D 0.8 iunO
O.I HG3 0.22 pi.C]

Oiher

. DIRECT PREP JZ
INDIRECT PREP 5 Serial Na 542-05-06 H60QA*n

Serial No. 5"2-05-l3 H600B d

G.O. Area (mm1) 0.0 .
No. of G.Q to Analyze
Filler Lot No.

Volume
W>rking Volume
Wight
Ashed Area

ml
grams

%

rc
' ^

Grid Address
ScreenMagnificaiion
Camera Constanl
Accelerating \bl
Beam Current
K-Facior ) »

_: X

IOOKV

\jt^
Grid

Opening

-<£>-

^T

Q)

$}^J

s
•

(?)

Approved B;

Structure
Number

^
6 §
0 V
0^

at,

oV
Q<*

(^
n

/o
;3

• If
AT

Dale

Structure

F
£/ Q

r/*r*&
£

f>

/t

'£

P

f

f-

r-

r•f

Dimensions (mm)

Width

^
!'f

•1

3

£

V

1

%

U

1
?
0

Lengtt^

yo ^
1 t7

&*

l i f t \

4.3

9-y
?J
^5
a'e
^5 \
</b
l?d
7^\
^
«lv5T

•
W 11 lo- Q 7

Hber Classification ^ •/.

NAM

""*

\

X

\

\

TM CM CD CQ

OBSERVATIONS: Clean ED Oth<
Debris ED Very Ligl

Gypsum ED \fery Ligl

CMQ CDQ

er

UF AD AX

^
\
^

^

ADX

\

N

V

\

S.

\

it ED Light ED
it ED Light ED

AQ

X.

N

\

\

V

AIX)

S

v.

X.

\
-

AZQ AZZ

• Analy's. ^X Due / / -1 1^1

EDS Analysis

Na Mg

3

3

3
3

^

Si

i(S

J 6

U
Jb
|b

Ca

^
3_

^

Î

Fe

1

x

f
I

a_

Moderate ]Kn • Heavy
Moderate ED Heavy

Comments

l*m*^l f^.-olitl

t'm £4. '»

f^^ -3 f-^o/Kcj i - r
JO^-P 9 "

c: w ?t-> .,

' - •
••• . .' . : '

ED Very Heavy ED
ED Very Heavy ED

EMS LABORATORIES 117 West Bellevue Drive ED Pasadena, California 91105-2503 ED (818) 568-40*



TEM ASvEbTuS tent
Sample No. - Or

EMC T

Page of

TYPFOFSARfPLF.
Air CD %tcr JZ1
Soil CD Bulk CD

Other

METHOD OF ANALYSIS
EPA 600/4-83-043,0 .. ISO CD

LEVEL OF ANALYSIS
Chiyunilc

Amphihnle

ASPECT RATIO
3:1 CD 5:1 CD

Approved By

LENGTHS F1LTERTYPE / AREA (mmii
All Sizes (EPA] CD ,. MCE*,ZJ 385 CD

(H >0.5 CD PC CD 314 CD
,>lfl CD MCN CD 1017 J2
>5fl f~] Other

PCMRaVcD „.. ,-, SRES™
•tiO.25 iuu width °45 iani—i tto pm LJ

i50 pmlcn^hl 0.1 pmJ0 0.22 lim CD

Other

GO Arra(mm»)0n Ob 7

No of GO to Analyze 3-O

Filttr la No. IJof'Al'fol^M ^Dale . — • ! - . .

.DIRECT PREP {Z
INDIRECT PREP CD

MiiKQSCGFE
Serial No. 542-05-06 H600A-O
Serial No. 5424)5-13 H600B O

\folume
Working Volume
Wight
Ashed Area

FGPrepared By _J_r_
Dale \\-\0-C\l

ml
grams

%

Grid Address
Screen Magnifi
Camera Constant Li.
Accelerating Voltage _
Beam Current I 0
K-Faclor I «5S

100 KV

Analyst. Date

Grid
Opening

.(iO•vSt̂

, v

ty

;•

Structure
Number

/^/n
/y/i^^

Structure

tt^
**/

P/*^

PrP

Dimensions (mm)

Width

/.tf

3

;
•̂3

length

^0

t*^
315"
3 fi "wv^y

. .-. .

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AÎ
v^X

\
\

X

\

AOX

N

V-
^
•—

AQ

•V

ADQ

^

AZQ AZZ

EDS Analysis

Na Mg

3

Si

/ &

Ca

|

Fe

*

Comments

eW'ftU j'r.iK.iJI
V '

- ' ' -. .;. ; '

OBSERVATIONS: Clean
Debris ED

Gypsum O

Other
Very Light CD
Afery Light O

Light D
Light CD

Moderate
Moderate 1 I

Heavy LTU
Heavy D

Very Heavy
\fery Heavy

EMS LABORATORIES 117 West Bellevue Drive O Jrtisadena, CaUfornia 91105-2503 Q (818) 568̂ 06



11-Nov-199£tt15:07:15

£5877-0-4, C, #03, Gfl Preset= 100 sees
Vert = £OO counts Disp= 1 Elapsed= 34 sees

Energy Counts X-Ray Lines

0.51 1££3. O K , O K , V L , V L . V L ,
V L

1.26 846. Mg K , Mg K , Mg K , fts L , fts L

1.74 £869. Si K , Si K

3. 7£ 735. Ca K , Ca K

4.01 99. Ca K , Ca K

6.41 £49. Fe K , Fe K

Quantex>
0.160 Range= 10.£30 keV 1C.£3O

Integral 0 = 13891



£5877-0-4, C, ttO, GO Preset= 100 sees
Vert = £00 counts Disp= 1 Elapsed= 48 sees

Energy Counts X-Ray Lines

1.26 877. Mg K , Mg K , Mg K , fls L , fls L

1.74 £351. Si K , Si K

3.70 534. Ca K , Ca K

6.41 394. Fe K , Fe K

Quantex)
O.160 Range= 10.£30 keV 1O.£3O

Integral 0 = 11'930



11 -Nov-i 99£#15:22:43

£5877-0-4, C, #06, Gfl Preset= 100 sees
Vert = £OO counts Disp= 1 Elapsed= 41 sees

Energy Counts X-Ray Lines

Mg K , fts L , rts L1.

1.

3.

3.

6.

£6

74

33

70

4£

609.

£454.

169. .

41£.

191.

Mg

Si

K

Ca

Ke

K

K

K

K

K

, Mg

, Si

, K

, Ca

, Fe

K

K

K

K

K

Quantex>
O. 16O Range= 10.£30 keV 1C.£30

integral 0 = 139O1



11-Nov-199£#15:34:£5

£5877-0-4,C,#07,Gft preset= 100 sees
Vert = £00 counts Disp= 1 Elapsed= 50 sees

Energy Counts X-Ray Lines

0.51 1£74. O K , O K , V L , V L , V L ,
V L

l.£6 1183. Mg K , Mg K , Mg K , fls L , fls L

1.75 3689. Si K , Si K

3.71 881. Ca K , Ca K

6.41 £37. Fe K , Fe K

Quantex)
O.160 Range= 10.£30 keV 10.£30

Integral 0 = 16£36



11-Nov-199£#15:4£:04

£5877-0-4, C, 4*08, Gfi preset= 100 sees
Vert = SOO counts Disp= 1 Elapsed= 4O sees

Energy Counts X-Ray Lines

1.26 486. Mg K , Mg K , Mg K , As L , fls L

1.74 £££4. Si K , Si K

3.71 317. Ca K , Ca K

6. 40 365. Fe K , Fe K

Quantex>
0.160 Range= 1Q.23O keV 1O.230

Integral 0 = 131£6



11 -Nov- i 99£tt 16 : £O: 45

£5877-0-4, C, #£0,Gfl Preset= 100 sees
Vert = £00 counts Disp= 1 £lapsed= £4 sees

Energy Counts X-Ray Lines

l.£6 10£4. Mg K , Mg K , Mg K , fls L , fls L

1.75 3910. Si K , Si K

3. 33 99. K K , K K

3. 70 509. Ca K , Ca K

4.03 114. Ca K , Ca K

6.41 553. Fe K , Fe K

7. OS 81. Fe K , Fe K

Quantex)
O. 16O Range= 10.£30 keV 10. £30

Integral 0 = 1417O



Analysis of Water "by'tWsiWissiorU Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 25877

Sample No. SW-2-4

Date 11 /11 /92

Client

Reference

SCHAFER&ASSOC.

W.RGRACE

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

> 5 Micron length {chrysotile)
> 5 Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole}

More/Less than 5 Chrysotile
Fibers in Sample
More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Detection Limit
* BDL : Below Detection Limit; MFL: Million Fibers per Liter

5.8

0.1
5.7

*BDL
1.9

0.0004
23

LESS

MORE

MFL

MFL
MFL

MFL
MFL

4.3 to

0.1

7.6 MFL

MFL

O -0.49

0

O - .04

0

0 - 9.9

1 8

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49

1 5 8 1

Particle Width - Microns
.05 - .09 .1 - .14 .15 - .19 .2 - .24

Aspect Ratio L/W
10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9

2.5 & UP

35

.25 & UP

34

50 & UP

5

FIS./1R I ARnRATTlRIFR 117 West Rellp.vnp Drive / Pasnrtena CA 91105-7503 / 818-568-4065



TEM ASBESTOS ANALYSIS tent
Sample No.

2MI
Page of

TYPE OF SAMPLE
Air D \taler JZT
soil a Bulk a

Other

METHOD OFANALYSIS
EPA 600/4 83-041 p4 ISO d

LEVEL OF ANAIJ
Chiysniile C^P"^
A m p h i h n l g r * O A

ASPECT RATIO
3:1 Ptf 5:1 III

f ¥?fci/^nip
L.L,HUIIK)

All Sizes (EPA) CD
>0.5 CV

>5.oa
>io.o a

PCM Range* LT1
•(£0.25 pm width

if length)

FILTER TYPE / AREA {mm±j
MCE^ZT 385 D

PC D 314 CD
MCN CD 10170-
Other

PORE SIZE
0.45 ^ii CD 0.8 /imd
0.1 JUB0 0.22 p/nD

Other

DIRECT PREP kl
INDIRECT PREP

Approved By

G.O. Area (mm2) 0.0
No. of G.O. to Analyze
Filter Lot No.

Grid Address

(irid
Opening

Slruclurc
Nuinlwr -Slruclurc

Dimensions (mm)

Width

MICROSCOPE
Serial No. 542-05-06 H60QA D
Serial No. 542-05-13 H600B CD

Volume
Yforking Volume ^O ml
Weight grams

Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K Factor L

O -X

100 KV

O

Fiber Classification

NAM) TM | CM | CD | co |CMQ|CDQ| | UF | AD | AX | ADX| AQ |ADQ| AZQJAZZ

Analyst.

KDS Analysis

Na Mg Si Ca Fe
Comments

O
v/ .la

/o

-^3U
to .2
lo

X
tx )0 2-

t-

C. V)

-b
in 2 -^

V
3

L.- In •7.
OBSERVATIONS: Clean CI Other

Debris £3" Very Light CD
Gypsum CH Very Light CD

Light
Light

Moderate
Moderate

Heavy CH Very Heavy CD
Heavy CD Very Heavy D

F^/IR I ARnRATDRIFR 117 West Bellevue Drive d Pasadena, California 91105-2503 O (818)568-4065



ASBESTOS ANALYSIS ib r T
Sample No. Page of

TYPE OF SAMPLE
Air CD Water JZT
Soil D Bulk CD

Oihcr

METHOD OF ANALYSIS
EPA 600/4 83043 CD ISO O

LEVEL OF ANALYSIS
Chrysoiile _
Amphibole

LENGTHS
All Sizes (EPA) Q

(/un) £0.5 O
.>uoa
>5<oa
>ioon

PCM Range* CD
•(£0.25 fm widih

iS.O pin length)

pen
MCNCH
Other

385 CD
3MO
BI7J2*

nrocrr onro
. . ASKUJt,! ft IVJ^I

INDIREaPREPD Serial No. 542-05-06 H600A-D
Serial No. 542-05-13 H600B O

0.45
ttl

ASPEQ RATIO
3.1 D 5:1 O

PORE SIZE
0.8 fund
0.22 /un O

Oiher _

lA
Volume liters

G.O. Area (mm1) 0.0
No. of G.O. to Analyze
Filler Lot No.

M)

Apprwtd By Date

Wirking Vnlure *)(> ml
Vfcight grams
Ashed Area %

Prepared By
Date ((-

Grid Address . _
Screen Magnificaiion (<g(;/OC?
Camera Constant
Accelerating \Wiagc
Beam Current _
K Rjctor

X

100 KV

U

Analyst _J

fan

Grid
Opening

>

'

Slruclurc
Number

|<"

Structure

^

\

••..:'

Dimensions (mm)

Width

\7^

length

(̂.(C

v .;•

Fiber Classification

NAV TM CM CO CQ CMQ CDQ UF AD AX ADX AQ ADQ

L/

AZQ

S

AZZ

EDS Analysis

Na Mg Si Ca Fc
Comments

^^tii^'j^M

*

OBSERVATIONS: Clean O
Debris O

Other
Very Light O

Gypsum d Very Light D
Light 0
Light D

Moderate
Moderate

Heavy
Heavy

Very Heavy
Very Heavy CU

FIV1R I ARORATORIES 117 Vvfest Bellevne Drive O Pasadena, California 91105-2503 d (818)568-406



11-Nov-199£tt1O:£1:46

£5877-£-4, ft, #01, SO
Vert = 50O counts Disp= 1

Energy Counts X-Ray Lines

Preset=
£lapsed=

100 sees
33 sees

l.£5 453. Mg K , Mg K , Mg K , tts L , fts L

1.74 148O. Si K , Si K

3.69 183. Ca K , Ca K

6.42 180. Fe K , Fe K

Quant ex >
0.160 Range= 10. £30 keV

1 1 -Nov- : ££ : 1 6

£5877-£-4, ft, 4*0£, SA
Vert= 5OO counts Disp= 1

Energy Counts X-Ray Lines

Integral O =

Preset=
£lapsed=

1O.£30
11073

100 sees
53 sees

l.£5 6£1. Mg K , Mg K , Mg K , Rs L , fts L

1. 74 £015. Si K , Si K

3. 70 £53. Ca K , Ca K

6. 4£ £39. Fe K , Fe K

Quantex)
0. 16O Range= 10.£3O keV

Integral 0 =
3O
1141;



11-Nov-199£#10: 4£:GO

£5877-£-4, fl, tfOpjS; Sft
Vert= 5OO counts

Energy Counts

l.£5 1119. Mg

1.74 3561. Si

3. 34 83. K

3. 7O 810. Ca

4. 03 10£. Ca

. 5. 9£ 57. Mn

6. 4O 461. Fe

Quantex)
0. 160 Kange=

ll-Nov-199£#10:44: 11

£5877-£-4, ft, #05, Sft
Vert = 500 counts

Energy Counts

l.£5 91£. Mg

1.74 £774. Si

3. 70 7O6. Ca

4. O4 87. Sc

6.41 114. Fe

Quantex)
0. 16O Range=

Disp= 1
X-Ray Lines

K , Mg K ,

K , Si K

K , K K

K , Ca K

K , Ca K

K , Mn K

K , Fe K

10. £30 keV

Disp= 1
X-Ray Lines

K , Mg K ,

K , Si K

K , Ca K

K , Ca K ,

K , Fe K

10. £3O keV

Preset = 100 sees
£lapsed= 15 sees

Mg K , fts L , fts L

1C. £3O
Integral 0 = 31477

Preset = 1OO sees
Elapsed= ££ sees

Mg K , tts L , tts L

Ca K

1O. £3O
Integral 0 = 13674



11-Nov-199£#10:50:08

£5877-2-4,0,#06,Sft Preset= 100 sees
Vert = SOO counts Disp= 1 Elapsed= 44 sees

Energy Counts X-Ray Lines

l.£6 383. Mg K , Mg K , Mg K , fis L , fis L

1.74 1294. Si K , Si K

3.70 £23. Ca K , Ca K

6.41 114. Fe K , Fe K

Quantex>
O.16O Range= 10.230 keV 10.230

Integral 0 = 11458



il-Nov-199£#ll :05:35

£5877-£-4, ft, #l£>, Sfl Preset= 100 sees
Vert= £00 counts Disp= 1 £lapsed= 18 sees

Energy Counts X-Ray Lines

Mg K , fts L , fts L1.25

1.74

£. £3

3. 3O

3. 71

4.01

6.4O

ntex)

833.

£755.

47.

4£.

756.

71.

334.

47.

Mg

Si

S

K

Ca

Ca

Fe

.Fe

K

K

K

K

K

K

K

K

, Mg

, Si

, s

, K

, Ca

, Ca

, Fe

, Fe

K

K

K

K

K

K

K

K
0.160 Range= 10.£30 keV 1O.£3O

Integral 0 = 1500O



ll-Nov-199£ttll:£1:09

£5877-£-4,ft,#15,Sfl Preset= 100 sees
Vert = 500 counts Disp= 1 Elapsed= 3O sees

Energy Counts X-Ray Lines

1.25 729. . Mg K , Mg K , Mg K , As L , fts L

1.74 £33£. Si K , Si K

3. 34 7£. K K , K K

3. 7O 418. Ca K , Ca K

6.4£ 163. Fe K , Fe K

Quantex>
0.160 Range= 10.£30 keV 10.£30

Integral 0 = 13439



TEM ASBESTOS ANALYSIS .cm
Sample No.

.EMS __J Nt.
Page of

TYPE OF SAMPLE
Air d Wler JZ"
SoilD BulkD

Oiher

METHOD OF ANALYSIS
EPA 600/4-81-043 d ISO O

LEVEL OF ANALYSIS
Chrysolite.
Amphiholc

LENGTHS
All Sizes (EPA) CD

(urn) >0.5 ID
>i.oa
>5.on
> 10.0 a

PCM Range* 13
•I > 0.25 /jni width

£5.0 ,.m Iciifih)

ASPECT RATIO
3:1 Cl 5:1 d

FILTER Ti'FE; AREA (ram±)
MCE^ 385 CD

PC a 314 a
MCND 1017 J2-
Other

PORE SIZE
0.45 /imCl 0.8 pm
0.1 pmiZ" 0.22

Other

G.O.Area(mm')0.0
No. of G.O. to Analyze
Filler \j» No.

Approved By Date

Crid
Opening

Slruclurv
Number Structure

Dimensions (nun)

Width

. uiKEui PKtP *3
INDIRECT PREP C3

MICROSCOPE
Serial No. 542-05-06 H600A ID
Serial No. 542-05-13 H6003 D

Volume
Working Volume
Vfcighl

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current t O
K-Factor

100 KV

/-

Date //-//-92.

I'"ilx;r Classification

NAM TM CM Cl) .CQ CMQ CDQ UF At) AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

•9 t ~7\

\7
/O

jr-

_£.
I/

V"

J±. v/ 1C

±1
£

M .s,-^a

!E!
\j

V
n fo

ux
O

OBSERVATIONS: Clean O
Debris Q

Gypsum O

Other
Very Light O
Very Light O

Light n
Light CD Moderate D

Heavy CD Very Heavy D
Heavy CD Very Heavy CD

FK/IR I ARnRATHRIFR 117 West Bellevue Drive O P&sadena, California 91105-2503 (818)568-4065



TEM ASBES1
^Hl firnr* /\r? Pi HIM r-^S 1 1 re. v/r ortiui LC,
XI Air d Water JZT All
Q soil a Bulk a
rj Other

Crid
Opening

6

^

METHOD OF ANALYSIS
EPA 600/4-83-043 CD ISO d

LEVEL OF ANALYSIS <(

"hry«nilf

\mphibole

Approved By

Structure
Nuinlwr

fe

%~
\Q

2-o
1A

1

ASPECT RATIO
3:1 O 5:10

Hate

Y/S AM
LENGTHS FILTER

Sizes (EPA) O .. M
(inn) >0.5 D

>l.0n M(
>5.0 Cl Oil
> 10.0 a

CM Range* a
>0 25 pin witlih U-SJ

^50 pin length) O.I

G.O. Area (mrr
No. of GO. to
Filter Lot No

1J
TYFi
CE^
PCC
I N C
icr

pin C
<an &

J)0.0
Analy

U

LYSl
i /AREA (mm ±)
3" 385 D
3 314 CI
] 1017 ja-

:
3

Oih

^

PORE SIZE
0.8 ianO
0.22 fm [D
er

7
ze >^?

Structure

&~

l^r
l^D

p^.
l ^vD
r^/ ̂ -

Dimensions (mm)

Width

S-

fr--^~
u

length

^</C

3o
to
V
\^c
2f~/
J(JO

!>

f/i

_..ent
Sample

1
Jfl Volume
»y \\brkm
3 w'gh|
• Ashed

^1 Prepare
H Date

•

7^-1' U

No

IND

; Volu

\rea

d B y

£^- 3- *i

RECTPRE

me JO

I»k3
PD

liters

grams

*

ca
\(>^ Q3

Fiber Classification

NAM TM CM CD CQ

.,., . ,
OBSERVATIONS: Clean CD Oth

Debris CD Very Ligl
Gypsum CD Very Ligl

CMQ CDQ UF AD AX ADX

y
s
*J
/
v/
\/

er
it CD Light CD
it CD Light CD

AQ ADJ)

"

>/

AZQ

>—

A^^

r

1
EIM

Na MS

3

EM
Pag<

Grid A
Screen
Camer
Accele
Beam!
K-Facu

Analys

Analysis

Si

fO

Ca

2.

r

»

ddrcss
Magni

3 Const
rating \
:urrenl
ir

b N. •^•/ T T

of

MICROSCOPE
Serial No. 542-05-06 H600A D
Serial No. 542-05-13 H600B CD

ficaiinn X
ant
jhlbp 100 KV

I PQC//S Date //•//•?Z-

Fe

/

Comments

TfPYho i>'^- le.E> \
/ <
u

i ^
1 1

,',

« (

Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive O Pasadena, California 91105-2503 O (818)568-40(55



ll-Nov-199£#10:57:4£

£5B77-£-4,B, #01, RS
Vert= £00 counts Disp=

Energy Counts X-Ray

O. 51

l.£6

1.74

3. 71

6.41

Quant ex)

808. 0 K ,
V L

511. Mg K ,

1570. Si K ,

£5£. Ca K ,

191. Fe K ,

0. 160 Range= 10.

1 1 -Nov- 1 99£tt 1 O : 59 : 49

£5877-£-4, B, #0£, RS
Vert= £00 counts Disp=

Energy Counts X-Ray

0. 51

l.Sfe

1. 75

3. 69

6. 41

Quant ex)
O. 160

479. 0 K ,
V L

£37. Mg K ,

1144. Si K ,

117. Ca K ,

170. Fe K ,

Range= 10.

Preset=
1 Elapsed=

Lines

0 K , V L , V L , V

Mg K , Mg K , fts L , fls

Si K

Ca K

Fe K

£30 keV
Integral 0 =

Preset =
1 Elapsed=

L i nes

0 K , V L , V L , V

Mg K , Mg K , fls L , fts

Si K

Ca K

Fe K

£30 keV
Integral 0 =

1OO sees
38 sees

L ,

L

10. £30
7540

100 sees
44 sees

L ,

L

1O. £3O
6££9



11-Nov-199£#11:07:50

£5877-2-4, B, #04, RS
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

0.51 76£. 0 K , 0 K ,
V L

l.£5 561. Mg K , Mg K ,

1.75 1818. Si K , Si K

3. 70 £56. Ca K , Ca K

6.43 184. Fe K , Fe K

Quant ex >
0.160 Range= 1O. £30 keV

1 1 -Nov- 1 99£tt 1 1 : 09 : 57

£5877-2-4, B, #O5, RS
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

0. 50 £83. 0 K , 0 K ,
V L

l.£6 £08. Mg K , Mg K ,

1.48 81. fll K , ttl K

1.74 500. Si K , Si K

3. 3£ 83. K K , K K

Quantex)
0.160 Range= 1O. £30 keV

Preset = 10O sees
Elapsed= 31 sees

V L , V L , V L ,

Mg K , fls L , fls L

iO. £30
Integral 0 = 739O

Preset = 100 sees
Elapsed= 30 sees

V L , V L , V L ,

Mg K , fts L , fls L

10. £30
Integral 0 = 3167



ll-Nov-199£#ll:13:15

£5877-£-4,B,#06,RS
Vert = £OO counts Oisp= 1

Energy Counts X-Ray Lines

0. 50

l.£5

1. 75

163.

159.

£0£.

K

Si K

0 K

Preset=
Elapsed=

100 sees
61 sees

V L

Mg K , Mg K , Mg K , fts L , fts L

Si K

Quantex>
O. 160 Range= 1O. £30 keV

ll-Nov-199£ttll:19:54

£5877-£-4,B,#07,RS
Vert= £OO counts Disp= 1

Energy Counts X-Ray Lines

0. 50 3A9.

l.£5

1. 75

3.71

6. 4£

19O.

780.

1O3.

113.

K

Si K

K

Integral 0 =

Preset=
Elapsed=

10.£3O
30£3

100 sees
£6 sees

V L

Mg K , Mg K , Mg K , fls L , fls L

Si K

Ca K , Ca K

Fe K , Fe K

Quantex)
O.160 Range= 10.£30 keV

Integral 0
10.£30

4677



ll-Nov-199£ li:£9:06 £5877-2-4,B,#O8,RS

ENEKGY COUNTS

0.

1.

1.

1.

3.

3.

6.

7.

51

0£

£6

75

3£

70

A£

OS

£083.

£46.

1£40.

4806.

19£.

410.

1111.

133.

X-RflY LINES

0 Kftl, 0 KftS, V Lfti, V Lfl£, V LB1, V LG1

Na Kfll, Na K«£, Na KB1, Zn Lrtl, Zn Lfl£, Zn LSI,
Zr. LG1

Mg Kftl, Mg Kft£, Mg KB1, fts Lfll, tts Lfl£

Si KA1, Si Kfl£

K Kftl, K Kft£

Ca Kftl, Ca Kft£

Fe Kftl, Fe. Kft£

Fe K81, Fe KB3



ll-Nov-1992 11:31:31 £5877-2-4, B, #O9, RS

ENEiRGY COUNTS X-Rf-W LINES

0.51 £393. 0 Kf l l , 0 Kft£, V Lfl l , V Lft£, V L&l , V LSI

l .OS 359. Na Kf l l , Na Ktt£, IMa KB1, Zn Lfl l , Zr. Lft£, Zn LBI,
Zn LSI

l.£6 1754. Mg Kfll, Mg Kfl£, Mg KB1, Rs Lfli, fts Lfl£

1.74 7650. Si Kfll, Si Kfl£

3.33 194. K Kftl, K Kfl£

3.70 496. Ca Kfll, Ca Kfl£

6.42 1661. Fe Kfll, Fe. Kft£

7.07 199. Fe KBl, Fe KB3



11-Nov-193£tt11:50:59

£5877-£-4, B, #13, RS Preset= 100 sees
Vert = 50O counts Disp= 1 Elapsed= £8 sees

Energy Counts X-Ray Lines

0.51 3355. O K , O K , V L , V L , V L ,

1.

1.

3.

3.

6.

£6

74

31

7£

41

3O89.

7O£4.

118.

74.

415.

Mg

Si

K

Ca

Fe

K

K

K

K

K

, Mg

, Si

, K

, Ca

, Fe

K

K

K

K

K

Quantex>
0.160 Range= 10.230 keV 10.£30

Integral 0 = £353£



£ :34

£5877-£-4,B, #16, RS Preset= lOOsecs
Vert = 500 counts Disp= 1 Elapsed= 3S sees

Energy Counts X-Ray Lines

0.51 1178. O K , O K , V L , V L , V L ,
V L

, Mg K , Mg K , fls L , fis L

, Si K

, K K

, Ca K

, Sc K , Ca K , Ca K

, Fe K
Quantex)

0.160 Range= 10.£30 keV 1O.£3O
Integral 0 = 1E90S

1. £5

1.75

3. 34

3. 7£

4.05

6. 4£

793.

£519.

106.

416.

75.

£60.

Mg

Si

K

Ca

Sc

Fe

K

K

K

K

K

K



fEM ASvEsTuS ANALiSid lent
Sample No.

EM"
Page

\b T T
of

TYPEJDF SAMPLE
Air LJ Vfcterjxj
Soil O Bulk d

Other _

METHOD OF ANALYSIS
EPA 600/4-83-043 C3 ISO d

LENGTHS
All Sias (EPA) O

>0.5 a

LEVEL OF ANALYSIS
Chrysoulc
Amphibolc

>5.0O
>».OD

PCM Range* 13
•(£025 pa widlh

i 5.0 pin I

ASPECT RATIO
3:1 n 5:1 0

FILTER TYPE/AREA (mm+)
MCE^T 385 CD

PCCD 3MC3
MCN n ioi7 ja1

Other

PORE SIZE
0.45jiniO 0.8 jun CD
ttl fan&I 0.22 f«i CH

Other

DIRECT PREP izr
INDIRECT PREP

G.O. Area (mm') 0.0
No. of G.O. to Analyze
Filler Lot No.

Appwed By Date

Grid
Opening

Structure
Number Slruclurc

Dimensions (mm)

Widlh length

Serial No. 542-05-06 H600A O
Serial No. 54245-13 H600B CD

Volume
Vtorking Volume
Weight
Ashed Area

Prepared By
Date (1-

Grid Address
Screen Magnification
Camera Constant
Accelerating \foltage
Beam Currcnl
K-Factor _

100 KV

U_£
JO-

Analyst S - aie 4 '
Fiber Classification

NAM TM CM CD CQ CMQ COQ UF AD AX ADX AQ ADQ AZQ AZZ

COS Analysis

Na Mg Si Ca Fe
Comments

_Wi2 7 O

/DO vX

$-
-£-

Ii ^T f? '0"
> V(Xi1ALJ II >V

4 u

40.
-A ^m

V\

H
in

OBSERVATIONS: Clean CD
Debris

Other
Very Light CD

Gypsum CD Very Light CD
Light CD
Light CD

ModerateJ^
Moderate CD

Heavy CD
Heavy CD

Very Heavy CD
Very Heavy CD

EMS LABORATORIES 117 Vtel Bellevue Drive CD Pasadena, California 91105-2503 CD (818) 568^06f



TEM ASBESTOS =nt __
Sample No.

IMS
Page

•>Nc
of

TYPE OF SAMPLE
AirU Water M
Soil CD Bulk a

Other

METHOD OF ANALYSIS
EPA 600/4-83 043 CD ISO CD

LEVEL OF ANALYSIS

LENGTHS
All Sizes (EPA) D

(pin) >0.5 Q

>50D
>IO.O(D

PCM Range* CD
•(£0.25 pm u-ulih

Amphibole

FILTER TYPE / AREA
MCE^T 385 CD

PC CD 314 CD
MCN CD 1017 J2"
Other

PORE SIZE
0.45 tun CD 0.8 ym CD
0.1 ^10 0.22 pm CD

Other

ASPECT RATIO
3:1 CD 5:1 H

G.O. Area (mm2) 0.0
No. of G.O. to Analyze
Filter Lot No.

06?.

Approved By Date

DIRECT P8EP2T
INDIRECT PREP a

MICROSCOPE
Serial No. 542-05-06 H600A CD
Serial No. 542-05-13 H600B CD

Volume
W>rking Volume.
Weight
Ashed Area

liters
_ml
grams

_%

Prepared By .
Dale (|1

ca

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Paclor LL

m/CJD

100 KV

Analyst.

"
Grid

Opening

t,
-̂ -

Structure
Number

fa

A/--

•

Structure

^o

Dimensions (mm)

Width

_/cL;
Ixnglh

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX

v/

A£ ADQ AZQ AZZ

EDS Analysis

Na MS Si Ca Fe
Comment!)

— / V&^tV^G U-U-?

OBSERVATIONS: Clean CD
Debris 0*

Gypsum O

Other
Very Light CD
Very Light CD

Light CD
Light CD

ModerateJESf
Moderate CD

Heavy CD
Heavy CD

Very Heavy CD
Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 (818)568-4065



ll-Nov-133£#ll :33:11

£5877-2-4,C,#01, Sfl
Vert= SOO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
£lapsed=

1OO sees
£7 sees

l.£7 143. Mg K , Mg K , Mg K , fts L , fls L ,
fts L

1.76 611. Si K , Si K

3.7£ 13£. Ca K , Ca K

6.4£ 103. Fe K , Fe K

Quantex>
O.160 Range= 10.£30 keV

11-Nov-133£#11:34:14

£5S77-£-4,C,#0£,Sft
Vert= 50O counts Disp= 1

Energy Counts X-Ray Lines

1.75 1088. Si K , Si K

3. 63 43. Ca K , Ca K

Integral O =

Preset=
£lapsed=

10.£3O
6833

100 sees
£1 sees

Quantex>
0.160 Range= 10.£3O keV

Integral 0 =
10.£30

5850



il-Nov-199£ttll:43:51

£5877-2-4,C, #03, Sfi preset= 1OO sees
Vert = £00 counts Disp= 1 Elapsed= £3 sees

Energy Counts X-Ray Lines

0.99 49. Zn L , Zn L , Zn L

l.£5 406. Mg K , Mg K , Mg K , fls L , fts L

1.74 1981. Si K , Si K

3.7£ 390. Ca K , Ca K

4.05 SO. Sc K , Sc K , Ca K , Ca K

6.43 319. Fe K , Fe K

Quantex>
O.160 Range= 10.£3O keV 1O.£3O

Integral 0 = 11190



ll-Nov-199£#ll:51:5£

£5877-£-4,C,#04,Sfl Preset= 10O sees
Vert = 50O counts Disp= 1 Elapsed= £5 sees

Energy Counts X-Ray Lines

l.£6 £08. Mg K , Mg K , Mg K , fts L , fls L

1.74 686. Si K , Si K

3. 70 176. Ca K , Ca K

6. 39 75. Fe K , Fe K

Quantex>
0.160 Range= 10.£30 keV 1C.£3O

Integral 0 = 5379
ll-Nov-199£ttll:53:£l

£5877-£-4,C,#05,SA Preset= 100 sees
Vert= 5OO counts Disp= 1 Elapsed= 64 sees

Energy Counts X-Ray Lines

l.£5 468. Mg K , Mg K , Mg K , fls L , fls L

1.75 1767. Si K , Si K

3.70 407. Ca K , Ca K

6.40 157. Fe K , Fe K

Quantex>
0.160 Range= 10.£3O keV 1O.£3O

Integral 0 = 13470



11-Nov-199£tt11:58:48

£5877-£-4, C, #09, Sfl
Vert = 500 counts Disp= 1

Energy Counts X-Ray Lines

1.

1.

1.

3.

5.

6.

7.

0£

£5

74

70

88

4£

OS

136.

658.

4677.

154.

76.

1655.

££3.

Na
Zn

Mg

Si

Ca

Mn

Fe

Fe

K
L

K

K

K

K

K

K

, Na
, Zn

, Mg

, Si

, Ca

, Mn

, Fe

, Fe

K
L

K

K

K

K

K

K

, Na K

Quantex>
O. 160 Range=

11-Nov-199£tt1£:49:03

K

Preset=
Elapsed=

Zn L ,

fls L ,

100 sees
31 sees

Zn L

fls L

10.£30 keV

£5877-£-4,C, #10, Sft
Vert= 50O counts Disp= 1

Energy Counts X-Ray Lines

1.03 146. Na K , Na K
Zn L. , Zn L

Integral 0 =

Preset=
Elapsed=

1O.£30
£2404

10O sees
36 sees

Na K

1. £6

1. 74

3.71

6. 4£

7. 07

£30.

£936.

499.

1£49.

148.

Mg

Si

Ca

Fe

Fe

K

K

K

K

K

, Mg K , Mg K

, Si K

, Ca K

, Fe K

, Fe K

Zn L

As L

Zn L

fts L

Quant ex)
0.160 Range= 10. £30 keV

1 l-Nov-199£#l£:5£: 16

£5877-£-4, B, #16, RS
Vert= 500 counts

Energy Counts X

0.51

1. £

1178.

793.

Integral 0 =

Preset=
Elapsed=

1O.£30
£1973

1OO sees
30 sees

Mg K , Mg K , Mg K ,

c •; \J e •; U

fts L fls L



ENERGY COUNTS

ll-Nov-1992 12:53:47

X-RttY LINES

25877-2-4, C, #15, Sfl

l.:X> 137. Na Kfil, Na KR2, Zn Lfti, Zn Lfl2, Zn LBi, Zn LG1

1.-26 1374. Mg Kttl, Mg Krtcl, Mg K61, fts Lfll, rts LA2

1.75 5254. Si Kftl, Si KH2

3.32 271. K Kfll, K Kfl2

3.71 809. Ca Kftl, Ca Kfl2

4.06 108. Sc Krtl, Sc KA2

6.41 1359. Fe Kfll, Fe Kft£

7.07 24O. Fe KB1, Pe KB3



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 25877

Sample No. SW-3-4

Date 11 /18 /92

Total Asbestos Fibers

Ghrysotile Fibers
Amphibole Fibers

> 5 Micron length (chrysotile)
> 5 Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysotile
Fibers in Sample
More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Detection 'Limit
* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Client SCHAFER&ASSOC.

Reference W.R. GRACE

230 MFL

*BDL
230

MFL
MFL

*BDL
63

MFL
MFL

*BDL
500

UQ/L
WQ/L

LESS

MORE

180 to

2.5

280 MFL

MFL

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49

0 4 13

Particle Width -
O - .04 .05 - .09 .1 - .14

0 8 13

Aspect Ratio
0 - 9.9 10 - 19.9 20 - 29.9

26 28 15

1.50 - 1.99 2.00 - 2.49

16 5

Microns
.15 - .19 .2 - .24

20 1 3

L/W
30 - 39.9 40 - 49.9

9 - 5

2.5 & UP

51

.25 & UP

35

50 & UP

6

PN/1P: 1 ARnRATnRIFR 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



ASBESTOS ANALYSIS ~..ent '- eV
,,*..

HM5
Page

N<
of

TYPE OF SAMPLE
Air CD Water 0
Soil CD BulkD

Olher

METHOD OF ANALYSIS
EPA 600/4-83-043 23 ISO d

LEVEL OF ANALYSIS
Chrysntile Q; D J *-*£/ &s
Amphihole /}-L^ X-

ASPECT RATIO
3:1 Lij 5:1 CD

1/7 -»x:>/.

LENGTHS
All Sizes (EPA) d

OUM) >0.5 1ST
>I.OD
>5.0D
>10.0D

PCM Range* D
•(2:0.25 tun wiJth

2:5.0 itm length)

. r ̂ 3\.

FILTER TYPE / AREA (mmi)
MCE [Zl 385 D

PC C3 314 D
MCN n 1017 ja
Olher

PORE SIZE
0.45/t/iiD 0.8 jimD
0.1 /u/i|Z 0.22 jifflD

Other

G.O. Area (mm1) 00 ^ ^T7

No. of GO to Analyze ^^
Filler Inl Nn H6£/V\°{f>l Iti

Approved By

Grid
Opening

Striiclure
Number Structure

Dimensions (mm)

Width length

PREP J3
INDIRECT PREP CD

Volume
Working Volume
Wfeighl
Ashed Area

Prepared By
Date II-

MICROSCOPE
Serial No. 542-05-06 H600A CD .
Serial No. 542-05-13 H600B ET

^ jT"
Grid Address w

Screen Magnification ~ [°(\o0

Camera Constant " " "^
Accelerating Voltage
Beam Current I D
K-Factor I

100 KV

Analyst Date -~

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

X L \/ 2. 10
p- lo
p ts V 1° I I
F- \/

F
lo

£7 10

f- IX lo
-&.

£

a Ho v/

M

I/ to
OBSERVATIONS: Clean CD

Debris J^
Gypsum CD

Other
Very Light CD
Very Light CD

Light
Light

Moderate £Ei
Moderate D

Heavy CD
Heavy CD

Very Heavy CD
Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive CJ Pasadena, California 91105-2503 CD (818) 568-4065



TEM ASBESTOS tent _.
Sample No.

EM~
Page

.b N
of

TYPE OF SAMPLE
Air [5 Ufeier 0

Soil O Bulk Cl
Other _

METHOD OF ANALYSIS
EPA 600/4-83 043 0 . ISO CD

!LTER TiTE / AREA (mini)

LEVEL OF ANALYSIS
Chrysolite
Amphibolc

ASPECT RATIO
3:1 d 5:1 O

All Sizes (EPA) D
OUR) >0.5 D

>1.0 D
>5.0D
>100 D

PCM Range* D
•1^0. 23 /JIM widih

2: 50 iiiii lcn|!ilil

MCE & 385 d
PC a 314 a

MCN n ion 0
Oiher

PORE SIZE
0.45 ,u»n 0.8 ianO
0.1 pin £2 0.22 ftm d

Other

DlKfcCl
INDIRECT PREP ID

MICROSCOPE
Serial No. 542-05-06 H60QA CD
Serial No. 542-05-13 H600B &T

Volume liters

GO. Area (mm2) Ofl
No. of G.O. lo Analyze
Filter Lot No.

Working Volume lt> ml
grams

Ashed Area

Prepared By _
Dan- ' M-

PG,

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage .
Beam Current
K-Faclor

100 KV
jWI

.Date

^^^
Grid

Opening

/

vL

Structure
Number

fc
n

(Tf~)
/) r
L/\

41,
'T^?
1*\
<2«r
1<r
•77

^•1

Structure

Pif-
-x'

!^< -̂ *'

_P

f

*~~
-***•-

f'

P

IF
P X,
P

F-
P
P-

Dimensions (mm)

Width

<
•9fy^~^
•*-?
J2-
Z-

to
\

,}

\o
7

c~
<^
•̂ 1
1&

length

fe^

^rCf

bo
^>o
H£~

<~=L~if^{
1W
*T )̂
(oc?

Mr?
K^r
1 c*if %

Fiber

NAM

t/

TM CM CD CQ

OBSERVATIONS: Clean CD Oth
Debris C2T Very Ligl

Gypsum CD Very Lig

CMQ CDQ

•Classification

UF

[/

\/

AD

''

AX ADX

er
rit O Light CD
tit CD Light CD

AQ

S

*/

I/

\^

^

^

\s
^

I/̂
\s
Ls

ADQ AZQ AZZ

. §•
EDS Analysis

Na

^

Mg

2,

J!.

Si

io

/O

Ca

3 '

Fc

/

^

Comments

6^ ^ ̂ rcf- f/^_
— *- •
/^•CKc-tf / 'Kc^

7>-eo!«_o/!v/,

£&^> //' •€ C^ .

— o- •
~~

TJ -eptvdsfe'
— <^r(c •

£A5> C^^ci.J0^ie
'/n*.ti**>f,'-ic'

Moderate JJ3^^ Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES U7 West Bellevue Drive CD Pasadena, California 91105-2503 CD (818)568-4065



11 -Nov-199S#16:53:26

£5877-3-4,ft,#01, FM
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

1. 0£ 151.

1. £6

1. 75

3. 33

6. 41

7.07

564.

£94 1 .

9£.

11££.

136.

Na K , Na K , Na K

Fe K

Fe K

Preset=
Elapsed=

Zn L

100 sees
31 sees

Zn L , Zn L

Mg K , Mg K , Mg K , fis L

Si K , Si K

K K , K K

Zn L

fts L

Fe K

Fe K

Quantex>
0. 160 Range= 1O.£30 keV

Integral 0 =
10.£30

1633£

ll-Nov-199£#17:O3:19

£5877-3-4,ft,#0£,FM
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

100 sees
53 sees

l.£6

1. 74

3.69

5. 43

6.41

776.

3448.

£51.

148.

907.

Mg

Si

Ca

Cr

Fe

K ,

K *

K ,

K ,

K ,

Mg K , Mg K , Mg K , As L , fls L

Si K

Ca K

Cr K

Fe K

Quantex>
0. 160 Range= 10.230 keV

Integral 0 =
.£3O
18849



11-Nov-199£tt17:O5:17

£5877-3-4, fl, *K>3, FM
Vert = SCO count;

Energy Counts
Disp= 1
X-Ray Lines

Preset=
£lapsed=

10O sees
39 sees

1.

1.

3.

3.

6.

£6

75

3£

70

4£

8£8.

3005.

160.

515.

456.

Mg

Si

K

Ca

Fe

K

K

K

K

K

?

1

»

»

i

Mg K , Mg K , fls L , fls L

Si K

K K

Ca K

Fe K

Quantex>
0. 16O Range= 10.£30 keV

1 1 -Nov- 1 99£# 17:10:10

£5877-3-4, fl,
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

Integral 0 =

Preset=
Elapsed=

10.£30
14O37

10O sees
4£ sees

1.

1.

3.

3.

6.

£5

74

3£

71

4O

6£0.

£O4£.

104.

310.

£17.

Mg

Si

K

Ca

Fe

K

K

K

K

K

'

i

1

,

Mg K , Mg K , Mg K , fls L , fls L

Si K

K K

Ca K

Quantex>
0. 160 Range= 1O.£30 keV

Integral 0 =
10.£30

12798



11-Nov-199£tt17:16: 10

£5677-3-4,ft,#07,FM ' Preset= 100 sees
Vert= £00 counts Disp= 1 Elapsed= 44 sees

Energy Counts X-Ray Lines

1.S5 715. Mg K , Mg K , Mg K , fis L , fts L

1.74 £7£5. Si K , Si K

3.7O 519. Ca K , Ca K

6. 41 5£8. Fe K , Fe K

Quantex>
0.160 Range= iO.£30 keV iO.£3O

Integral 0 = 161O5



ll-Nov-199£ 17:30:51 £5877-3-4,ft,#09,FM

ENERGY COUNTS X-RttY LINES

0. 69 91. F Kftl, F Kft£, Fe LAI, Fe Lft£, Fe LB1, Fe LSI

1.. OS 548. Na Kttl, Na Kfl£, Na KB1, Zn Lrtl, Zn Lfl£, Zn LBl,
Zn LSI

1., £5 £187. Mg Kftl, Mg Kfl£, Mg KB1, fts Lfil, fls Lft£

1. 74 146£S. Si Kftl, Si Kfl£

3. 3£ 187. K Kfll, K Kfl£

3. 73 1O8. Ca Kttl

5.91 141. Mr. Kftl, Mr. Kfl£

6.41 553£. Fe Kfll, Fe Kfl£

7.07 710. Fe KB1, Fe KB3

ll-Nov-199£#17:48:57

£5877-3-4,ft,#13,FM Preset= 10O sees
Vert= £00 counts Disp= 1 Elapsed= 4£ sees

Energy Counts X—Ray Lines

1.S6 606. Mg K , Mq K , Mg K , fts L , fts L

1.75 £194. Si K , Si K

3.70 460. Ca K , Ca K

6.4O £78. Fe K , Fe K

Quantex)
0.160 Range= 10.£3O keV . 10.£30

Integral 0 = 1£710



ll-Nov-199S#18:14:52

£5877-3-4,ft,#£0,FM
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

1OO sees
34 sees

1.

1.

3.

3.

6.

£6

74

33

70

41

746.

£533.

78.

466.

£83.

Mg

Si

K

Ca

Fe

K

K

K

K

K

'

i

,

i

Mg K , Mg K , fls L , fts L

Si K

K K

Ca K

Quant ex)
0. 16O Range= 10.£30 keV

ll-Nov-199£ttl8:33:0£

£5877-3-4, ft, tt£^, FM
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Integral O =

Preset =
Elapsed=

10.£30
15O33

10O sees
46 sees

1.0£ 143. Na K , Na K , Na K , Zn L , Zn L ,
Zn L

l.£5

1.75

6.41

7.06

606.

3£99.

1167.

155.

£- 1 1

Mg

Si

Fe

Fe

K ,

K ,

K .

K ,

Mg K

Si K

Fe K

Fe K

Mg K fls L fls L

Quantex>
0. 160 Range= 10.£30 keV

Integral 0 =
. £3O
18096



TEM "lienl
Sample No.

ev
-Iv-

EMC

Page

7 r

or _

TYPE OF SAMPLE
Air D \toter G3

Soil CD Bulk CD
Other

METHOD OF ANALYSIS
EPA 600/4 83-043125. ISO CD

LEVEL OF ANALYSIS
Chrysotile
Amphibole

i rvrriic
ft*l>««VJ • III*

All Sizes (EPA) CD
Ipm) >0.5 D

>i.o n
>5.on

>10.0 CD
PCM Range* CD

•I > 0.25 fiiti widili
>50 ,1111 tcnylh)

nLTERTYPE/ARE,*, (rsmi)
MCE 0 385 CD

PC O 314 CD
MCN CD 1017 JZ1
Other

0.45
0.1

PORE SIZE
0.8 rm d
0.22pmlll

Other _

ASPECT RATIO
3:1 CD 5:1 IZ1

G.O.Area(mm')0.0 &£7
No. of G.O. to Analyze "

Apprmtd By Date
Filter bit No. Mfi£#4ai

Crid
Opening

Structure
Number Structure

Diniensinns (mm)

Width length

DIRECT PREP ^
INDIRECT PREP 5

MICROSCOPE
Serial No. 542-0546 H600A CD
Serial No. 542-05-13 H600B CD

Volume
W>rking Vnlnme If) ml
Weight grams

Grid Address
Screen Magnification
Camera Constant

(/f/OO - X

Accelerating Voltage
Beam Current (n
K-ftctor Jit?

100 KV
J -fin

\i
Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX AI)X AQ ADQ ZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

c/

XX

/O
1C

-5-u
5

10

(a

vX
'0

iX
^-/'

4-a ^UO ••vX

JO. (X

0
^

££&

9- fn / S"
OBSERVATIONS: Clean [Zl

Debris CD
Gypsum Q

Other
Very Light D
Very Light CD

Light
Light Moderate

Heavy CH Very Heavy
Heavy Q Very Heavy D

EMS LABORATORIES 117 West Bellevue Drive n Pasadena, California 91105-2503 d (818)568-4065



.ab F~
Sample No. Page of

TYPE OF SAMPLE
Air Cl Vfeter GJ
Soil O Bulk CD

(Xher

METHOD OF ANALYSIS
EPA 600/4-83-043 0 . ISO d

LEVEL OF ANALYSIS
Chrysolite .
Amphihole

LENGTHS
AII sizes I(EPA) a

(ion) >0.5 D
>i.o a
>5.oa
>io.o a

PCM Range' O
•12:025 ,,,„ wiUlh

>50 pin lcri|!ili|

FILTER TYPE / AREA (mini)
MCE 0
pen

MCND
Other __

385 d
3MtH
B17J3

. DIRECT FRE? £2
a

ASPECT RATIO
3:1 H 5.1 II

PORE SIZE
0.45 ^nC] 0.8 fund!
0.1 fan J2J 0.21 pnO

filler

GO. Area (mm') 0.0
No. or GO. to Analyze
Filter La No.

Oiher

oC?
30

Approved By Dale

Volume
Warking Volume
Wight
Ashed Area

Prepared By
Dale 11- VQ-

Grid
Opening

Slniclurr
Number Structure

Dimensions (mm)

Width length

Grid Address

MiCKOSCOJ'fc;
Serial No. 542-05-06 H600A d
Serial No. 542-05-13 H600B D

Screen Magnificaiion (/q[/OO
Camera Conslanl
Accelerating \foliage
Beam Current (p t.
K-Factor

Analyst

100 KV
_

Dale

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ AUQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

-U /6 _£>__

£.
£L

"1

r n

*
Ir

&
<0 i/ /

/O

jao
J± X

/w
OBSERVATIONS: Clean CD

Debris CD
Gypsum CD

Other
Very Light
Very Light

Light d
Light CD

Moderate
Moderate

Heavy CD Very Heavy O
Heavy ED Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive CD Pasadena, California 91105-2503 CD (818)



TEM ASBESTOS ANAi
• TYPE OF SAMPLE LENGTHS FILTER TYF
ffl AirOWterCa All Sizes (EPA) O .-. MCE E
Q soiin Bulk a (^D>o.5n PCC
Q Oihcr .>inn M f N T

BOB

Opening

0 .

METHOD OF ANALYSIS ^jj° Olher

EPA 600M-83443 0..Spn ^ ^ £

LEVEL OF ANALYSIS *< *tt» -»• «•"• " , *"" ̂
~ . >SO (i.M icnpihi 0.1 am LtTirysnlilr r r

Amphihole

Appnwed Bi

Structure
Number

-^]

h^L
3^
^L

1

ASPFTT RATIO
J.I Cl S.» O

Date

GO. Area (mm'J 00
No.ofG.0. wAnaly
Filler Lm No. Ho

t / AREA (rara±)
3 385 d
D 3MCH
D 10170

D
3

Oili

PORE SIZE
0.8 p/n C
0.22 pm D
er

a ,20

hj
Uy

£r t<\n\ <mfl ^

Structure

P

MT>
t^

AID

Dimensions (mm)

Width

|.^

•§-

^

length

32-

/r^QL

Cf'f

•

l i
Sar

i
1
1
)

1
1

eni
nple

Mum
M)rkin
Mrighl
\shed

'repan
)aic

No

D
IND

gVolu

Area

•dBy"

Qvf- 3.-*f

IRECTPR!
IREaPRI

me 10

?JZ H

?a HI

1liters 1^1

grams PM
% 1^4

f'Q

Hber Classification

NAM

f/x

TM CM CD CQ

OBSERVATIONS: Clean d/- Oth
Debris ZJ Very Ligl

Gypsum 0 Very Ligl

CMQ coo UF AO AX ADX

,/

L/

^

er

it d Light d
it d Light d

AQ

^
^

AIX) AZQ AZZ
JEOJ

Na Mg

EM
Pag

Grid/
Screen
Carrier
Accele
Beam
K-ftct

Analys

> Analysis

Si Ca

1

ft

iddress
Magn

a Cons
rating ^
Curren
Dr

h K <*' " T T
^ of

NflCROSCOPE
Serial No. 542-05-06 H600A d
Serial No. 542-05-13 H600B CD

||P
fi«iion '(qiOO X
lani 0~^r i ^~
Jhlra^" ' '100KV

( O ; / ' pm
],'£* ' _^_

Q /I/ JL 1 1 li-J/C, 7I «-> /-lA/^ic?^ Dale J / / / T /^/ Z-

Fe

/

Comments

'"Tv'e^mt* Lfj£"

;i
^

.•'

Moderate M2t Heavy d Very Heavy d
Moderate d Heavy d Very Heavy d

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 d



17-Nov-1992 12:47:57

£5877,SW-3-4,B,#01,Sft
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
£lapsed=

100 sees
£1 sees

l.£5 355. Mg K , Mg K , Mg K , fls L , Ps L

1.73 1409. Si K , Si K

3.69 £71. Ca K , Ca K

6.43 136. Fe K , Fe K

Quantex>
O.3£0 Range= 10.£30 keV

17-Nov-199£ 12:48:19

£5877, SW-3-4, B, ttO£, Sfl
Vert = £OO counts Oisp= 1

Energy Counts X-Ray Lines

Integral 0 =

Preset=
Elapsed=

10.£30
uoaa

1OO sees
37 sees

l.£5

1. 74

3.70

6.4£

7. O5

783.

£857.

6O3.

£96.

84.

Mg K , Mg K , Mg K , tts L , fls L

Si K , Si K

Ca K , Ca K

Fe K , Fe K

Fe K , Fe K

Quantex)
0. 3£0 Range= 10.£30 keV

Integral 0 =
10.£30

19633



1 7-Nov- 1 99£ 1 O : 37 : 4O

£5877, SW-3-4, B, #04, Sfi
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines
£lapsed=

100 sees
31 sees

l.£7 149.

1. 74

3. 70

6.41

435.

101.

68.

Mg K , Mg K , Mg K , Rs L
As L

Si K , Si K

Ca K , Ca K

Fe K , Fe K

fls L

Quantex>
O.000 Range=

17-Nov-199£ 10:46:35

1O.£30 keV

£5877,SW-3-4,B,#05, Btt
Vert = 5OO counts Disp= 1

Energy Counts X-Ray Lines

Integral 0 =

Preset=
Elapsed=

10.110
7536

1OO sees
7£ sees

l.£5 600. Mg K , Mg K , Mg K , fts L , Ms L

1.74 44£3. Si K , Si K

6.4O £098. Fe K , Fe K

7.06 £58. Fe K , Fe K

Quantex>
O. 000 Range= 10.£3O keV

Integral O =
10.110

36076



17-Nciv-1992 10 : 47 : SO

£5877, SW-3-4,B,#06,SW Preset= 100 sees
Vert = 500 counts Disp= 1 Elapsed= £0 sees

Energy Counts X-Ray Lines

l.£S 467. Mg K , Mg K , Mg K , As L , fls L

1.74 1694. Si K , Si K

3.6S 454. Ca K , Ca K

4. OS 48. Ca K , Ca K

5. 89 40. Mn K , Pin K

6. 40 194. Fe K , Fe K

Quantex>
0.000 Range= 10. £30 keV 1O. HO

Integral 0 = 14940



17-Nov-199£ 11:21:07 £5877,SW-3-4,B,#15,S

ENERGY COUNTS X-RftY LINES

l.£5

1.74

£.05

3. 31

3. 69

4. 00

5.89

6.41

7.08

873.

304£.

41.

43.

616.

74.

54.

609.

Mg Kftl,

Si Kftl,

P Kfll,

K Kftl,

Ca Kfll,

Ca KB1,

Mn Kfli,

Fe Kttl,

75. Fe KB1,
17-Nov-199£ 11:33

Mg Kft£, Mg KB!, fts Lftl, fts Lft£

Si Kft£

P Kft£

K KH£

Ca Kft£

Ca KB3

Mn Kft£

Fe Kft£

Fe' KB3
:34

£5877, SW-3-4, B, #£g, Sft Preset=
Vert= 5OO counts D.isp= 1 Elapsed =

Energy Counts X-Ray Lines

l.£5

1.74

3. 34

3. 69

4. 04

6.40

1485.

4775.

109.

1£09.

113.

477.

Mg K , Mg K , Mg K , fls L ,

Si K , Si K

K K , K K

Ca K , Ca K

Sc K , Ca K , Ca K

Fe K , Fe K

100 sees
3£ sees

fts L

Quantex>
0.000 Range= 10.£30 keV iO.110

Integral 0 = £389O



17-Nov-199£ 11:45:44

£5877,SW-3-4,B,#30, Sft Preset= 100 sees
Vert = £00 counts Disp= 1 £lapsed= 47 sees

Energy Counts X-Ray Lines

l.£4 574. Mg K , Mg K , fis L , fls L

1.74 1504. Si K , Si K

6.41 1S6. Fe K , Fe K

Quantex)
O. OOO Range= 1O. £30 keV 1C. HO

Integral 0 = 1194E



TEM ASBESTOS tent
Sample No.

ev
-~J.-

EM"
Page of

i irt ur
Air O Water 0
Soil a Bulk CD

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 IZ3. ISO d

LEVEL OF ANALYSIS

LENuiHS
All Sizes (EPA) O

(/im) >0.5 D
>I.O D
>5.0D
>io.o a

PCM Range* D

Chrysolite .
Amphibole

^ 5.0 pin lenglhl

ASPECT RATIO
3.1 a 5:1 IH

rtLiER lYFfc.; ARtA (mm±)
MCE [2 385 CD

PC O 314 CD
MCN D 1017 J2
Other

PORE SIZE
0.45 fa a 0.8 tun O
0.1 ;un JZ 0.22/im a

Other

UIKKtT PKfcr1 \A
INDIRECT PREP C3

MICROSCOPE
Serial No. 542-05-06 H66CA O
Serial No. 542-05-13 H600B D

Volume liters

GO. Area (mm2) 0.0
.20

Working Volume l& ml
Weight grams
Ashed Area %

Grid Address
Screen Magnification
Camera Constant

Dale

No. of GO. to Analyze
Filter Lot No. Mo£tf ^pl Prepared By FG

Accelerating Voltage /
Beam Current
K-Faclor

100 KV

t-tr
Date

^̂ ^̂ H *

Grid
Opening

/

Structure
Number

/
^f~-

^J

Li
$

-^

4
10
n
t-2-

f 3
1 6/

/y*

Structure

*̂£-

AlP
fit)r-

tf^f-
\C\E>

f-
wp
/vnn
J^
f-
p-

^

Dimensions (mm)

Width

3-

_5

2>
2^

IS"
u
Il5~
\-y

^̂>
2^
5-̂

lA

l̂\

length

£(0

(£)p

1^0
2U-

1
'ZJ"
S2><£

3̂"
*?x

/^
2-f-f^
2^-
W^-
^<L/

Fiber

NAM

I/

s

^

TM

/

/

/

'

CM CD CQ

OBSERVATIONS: Clean CD Oth
Debris CD Very Ligl

Gypsum CD Very Ligl

CMQ CDQ

•
Classification

UF

.

AD AX

f -

ADX

^
iX

^

y

/
/

er
it CD Light CD
it CD Light CD

AQ

(

ADQ

S

S

^
S

S

•

AZQ AZZ

•• -f-/ 1

KDS Anal>-sis

Na MR

.3
3

3
3
3

2.

Si

/O

/^

/Q
/o

/c>

ro

Ca

2
/
/
2-

^

V

Fe

/

f

t

I

!

n

Comments

7 f£tr,0 6>

//
//

<,

/ Y&/**t & (^.f **•'?

*/""v^ yyi f)( / y^-

/^/>^o(//c

Tfahindfr^
<~T~y&?tiDC'S~t ^-
TWfrVU)

Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West BeMevue Drive CD Pasadena, California 91105-2503 (818) 568-4065



TEM ASBESTOS :nt
Sample No.

tv
'- 37 ^

FMS I *h No.
Page of

TYPE OF SAMPLE
Air O %ier 0
Soil O Bulk (H

Other

METHOD OF ANALYSIS
EPA 600/4-83 (H3 IZ5. ISO O

LEVEL OF ANALYSIS
Oirysotilc .
Amphibolc

LENGTHS
All Sizes (EPA) O

(i«) >as a
>1.0 D
>son
>K).OD

PCM Range* d
•I >0 25 fin, widlh

;>•>() p

HLTER I VPfc / AKtA (rara±)
MCE 0 385 CD

PC n 314 a
MCN a 1017 ja
Other

0.45 jug
0.1 jon

ASPECT RATIO
VI Q 5:1 II

PORE SIZE
08 /i/nCD

I 0.22 pin O
Other

G.O. Area (mm1) 00
No. of GO lo Analyze
Filler lot No.

Appnnrd IK Dale

Grid
Opening

Slruclun-
NuiIllRT

Structure
Dimensions (mm)

Widlh

DIRECT FREF {2
INDIREa PREP Q

MICROSCOPE
Serial No. 542-05-06 H60QA CD
Serial No. 542-05-13 H600B D

Volume liters
Wirking Volume l& ml
Weight . grams
Ashed Area %

Grid Address
Screen Magnification
Camera Consianl

* ?&

Prepared By
Daie

F'G

Accelerating \Wiage _/_
Beam Currcni /
K Factor

^ l O O K V
jui\

Analyst Dale

Fil>er Classification

NAM ni CM CD CQ CMQ CDQ UF AD AX ADX AQ ADO A/0 A/a

KDS Analysis

Na Si | Ca | Fe
(?oninicn(s

J£.

d.

13L
6

&_
3
£

X

r
MP

OBSERVATIONS: Clean
Debris

Gypsum d

Other
Very Light
Very Light

Light
Light

Moderate O
Moderate D

Heavy d
Heavy CD

Very Heavy O
Very Heavy Q

117 Vfest BeHeviie Drive d Pasadena, California 91105-2503 (818) 568



TEM ASBESTOS ANALYSIS ;MS
Page

No
of

TYPE OF SAMPLE
Air CD Ubler 0
SoilD BulkCD

Other

METHOD OF ANALYSIS
EPA 600/4 83-04} Zl . ISO Cl

LEVEL OF ANALYSIS
Chrysotile _
Amphibolc

LENGTHS
All Sizes (EPA) O

(,un) >0.5 a
>i.o a
>soa

>10.0 Cl
PCM Range* O

S ,ur, wi,lili

H,« Iciiiilhl

ASPECT RATIO
J:lQ 5:1171

FILTER TYPE / AREA (mm±)
MCE 0 385 Cl

PC a 314 a
MCN n ion ja
Other

PORE SIZE
0.45 pro O 08 paO
0.1 pn> ffl 0.22 ion O

Oihcr

Appravnl By

G.O. Area (mm1) 0.0 .
No. of GO lo Analyze
Filler Loi No.

Dale

Grid
Openin(»

Slrucluri1

Number Structure
Dimensions (nun)

-DIRECT PREP |3
INDIRECT PREP O

MICROSCOPE
Serial No. 542-05-06 H600A O
Serial No. 542-05-13 H600B CD

Volume liters
Vferking \falumc 10 ml
Vfcighl _ grams
Ashed Area _ 1_*

Grid Address
Screen Magnification
Camera Constant y
Accelerating Voltage _/_
Beam Current [i
K Factor / " h

100 KV

Prepared By
Date II - i.Q- ^ AnaljM Dale

Fiber Classification

NAM TM CM CO CQ CMQ CDQ UF AD AX ADX AQ A/7.

KDS Analysis

Na MR Si Ca Fe
C'oninicnLs

2E.
w*-'"

10

ofi 60 V/

^4-
12-1 £~*

OBSERVATIONS: Clean CD
Debris CD

Gypsum CD

Other
Very Light CD
Very Light CD

Light O
Light CD

Moderate CD
Moderate CD

Heavy CD Very Heavy CD
Heavy CD Very Heavy CD

California 91105-2503 CD (818)



18-Nov-199£ 13:£7:39 £5377-3-4,C,4K>1,RS

ENEr.RGY COUNTS X-RAY LINES

O. 51 1560. 0 KA1, O KA£, V LAI, V Lft£, V LB1, V LG1

1.01 84. Na KA1, Na KA£, Zn LAI, Zn LAS, Zn LB1, Zn LG1

1.S5 109£. Mg KA1, Mg Kfi£, Mg KB1, fts LAI, As Lfl£

1.74 3606. Si KA1, Si KA£

3.£9 1£1. K KA1, K KA£

3.70 594. Ca KA1, Ca KA£

4.03 87. Ca KB1, Ca KB3

6.4£ 447. Fe KA1, Fe KA£



18-Nov-199£ i3:£9:£O £5677-3-4, C, #0£, RS

ENERGY COUNTS X-RflY LINES

0.51

1 . 00

1. £5

1.74

3. 30

3. 70

4. 01

4.55

6. 4£

7. 03

160£.

115.

1053.

3618.

157.

546.

76.

59.

474.

O Kfll, 0 Ktt£, V Lttl,

Na Kfll, Na Kfl£, Zn Lfll,

Mg Kftl, Mg KflS, Mg KB1,

Si Krtl, Si KA£

K Kfll, K Kft£

Ca Kfll, Ca Kfl£

Ca KB1, Ca KB3

Ti Kfll

Fe Kfll, Fe Kft£

64. Fe KB1, Fe KB3
18-Nov-199£ 13:30:£5

£5877-3-4
Vert =

Energy

0. 51

1. £5

1. 74

3. 70

6. 41

7. 04

, C, #03, RS
5OO counts Disp= 1
Counts X-Ray Lines

17£6. 0 K . , 0 K
V L

1£4£. Mg K , Mg K

3713. Si K , Si K

431. Ca K , Ca K

555. Fe K , Fe K

65. Fe K , Fe K

Preset=
Elapsed=

100 sees
£4 sees

, fls L , fls L

Quantex>
0. 160 Range= 10.£30 keV 1O.£30

Integral 8 645



18-Nov-199£ 13:39:16

£5877-3-4,C,#04,RS
Vert = £00 counts Disp= i

Energy Counts X-Ray Lines

O. 51 1138. 0 K K

0. 99

1. £5

1.74

3. 31

3. 7O

6. 40
Quant ex >

0. 160

18-Nov-199£

£5877-4r4, C
Vert= £

Energy

0. 51

1. £5

1. 74

3.68

6. 41

56.

769.

£639.

145.

451.

£8£.

V

Zn

Mg

Si

K

Ca

Fe

Range=

13:43:

, #O5, RS

19

OO counts
Counts

55£.

448.

1334.

£66.

1S£.

X

0
V

Mg

Si

Ca

Fe

L

L ,

K ,

K ,

K ,

K ,

* »

10

Disp
-Ray

K . ,
L

K ,

K »

K ,

K >

Zn L ,

Mg K ,

Si K

K K

Ca K

Fe K

. £3O keV

= 1
Lines

G K ,

Mg K ,

Si K

Ca K

Fe K

Preset=
£lapsed=

10O sees
16 sees

Zn L

Mg K , As L , As L

10.£30
integral 8 =

Preset=
Elapsed?

495

10O sees
16 sees

Mg K , As L , As L

Quantex>
O. 160 Range= 10.£30 keV .£3O

Integral 8 = £38



lB-Nov-199£ 13:46:35

£5877-3-4, C, #11, RB Preset= 100 sees
Vert = £00 counts Disp= 1 Elapsed= £7 sees

Energy Counts X— Ray Lines

0. 5£ 467. O K , O K , V
V L

l.£6

1.74

3. 7£

6. 40

7. O7

156.

899.

65.

33£.

66.

Mg

Si

Ca

Fe

Fe

K

K

K

K

K

i

»

»

5

1

, fts L , fts L

Fe K

Quantex>
0.160 Range= 10.£30 keV 10.£3O

Integral 8 = £05



19-Nov-199£ 08:59:01

177. 3-4, C, #33, RS preset= 100 sees
>t = £OO counts Disp= 1 Elapsed= £4 sees
Energy Counts X-Ray Lines

0.

1.

1.

3.

6.

a.

51

£5

74

68

39

04

538.

354.

964.

1B£.

108.

388.

0
V

Mg

Si

Ca

Fe

Cu

K
L

K

K

K

K

K

. o

, Mg

, Si

, Ca

, Fe

, Cu

K , V L , V L , V L ,

K , Mg K , fts L , fts L

K

K

K

K

Quantex>
0.160 Range= 10.£3O keV 10.230

Integral 0 = 5118



YAnalysis of Wa^fej^B^eSfriJismisWon Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 25877

Sample No. SW-4 -4

Date 11 /13 /92

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

> 5 Micron length (chrysotile)
:> 5 Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysotile
Fibers in Sample
More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Detection Limit
" BDL : Below Detection Limit; MFL: Million Fibers per Liter

Client SCHAFER&ASSOC.

Reference W.R. GRACE

1 5 MFL

*BDL
1 5

MFL
MFL

*BDL
4.4

MFL
MFL

*BDL
39

M9/L
UQ/L

LESS

MORE

1 2 to

0.2

18 MFL

MFL

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49

0 6 10 10 9

Particle Width - Microns
O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24

0 8 13 16 10

Aspect Ratio L/W
0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9

2 7 2 8 1 6 7 - 5

2.5 & UP

52

.25 & UP

40

50 & UP

4

CK \ A 117 WMt RP.HP.VMP Drive / Pasadena CA 91105-2503 / 818-568-4065



TEM ASBESTOS ANALYSIS ^...ent
Sample No. - H Page of

Air n Water JZI
Soil CD BulklZl

Olher _

METHOD OF ANALYSIS
EPA 600/4-83-043 IZf ISO CD

LEVEL OF ANALYSIS'
Chrysolile
Amphihole

KENbiHS
All Sizes (EPA) D

(fun) >0.5 13--
>i.on
>5.0D
>IO.O D

PCM Range* D
*(>(). 25 fiin wiJlh

fim Icnyih)

NLTKKTYPE/AREA (mmi)
MCE JZ" 385 CD

PC D 314 (U
MCN D 1017 JZT
Olher

PORE SIZE
0.45 jim CD 0.8 junCl
0.1 pi L2" 0.22/imCH

Olher

DIRECT PREPJZI
INDIRECT PREP D

ASPECT RATIO
3:1 (3 5:1 D

Dllt

G.O.Area(mm2)0.0 061
No. of G.O. to Anal

Lot No.

Volume
Working Volume
Weight
Ashed Area

liters
ml

grams

1 MICROSCOr-li
Serial No. 542-05-06 H60W D
Serial No. 542-05-13 1160080^

Grid Address _
Screen Magnification
Camera Constant

Prepared By
Da.e

Accelerating Voltage
Beam Current / O
K-Factor 1-1

^5-
100 KV

*p Date -•
Grid

Opening

3 y

Structure
Number

01

0"L
«?^>
0^
u $**
9Q>
Q~l

&~9>
0^
Uo
f /
(7,

(<-(
15"

Structure

P ^

P

f^

P

P ,.

p:/^
f" ^
P _
P ^
-f- A

P

p-A

P
P

'
Dimensions (mm)

Width

£•£
/̂J

17^
y

ZLO
S~

7^ IT
5
^f
c^
5^
•2,

<L

OBSERVATIONS:
)

length

£ ^°lO
fz~
£>&
^^c
Wo
1^/0

*7&
1 ^(o

QO
'Tic

(if?

*Te?
*\5T

Fiber

NAM

lx

TM

x

CM CD CQ CMQ CDQ

H

Classification

UF AD AX ADX AQ

V
IX

tx

tx
(/

0x

^/

1x

ADQ AZQ

I/

I/

I/

fi/

(X

ix

AZZ

X

n
EDS Analysis

Na MB
5

3
?
-^
-z.,

^

Si

/(?

/(?

10
(0
10
10

Ca

•z
•z
2
2

Î

Fe

/

/

2

_

7

Comments

Zz^ix* //? -fctt*, / /Vc_
^^5 <;-< —
0,^ _ — .
^t^ > - —
^A'S>
fl\>,^4£P^f20
-T- ' /"> /
yWcW-fyLc
'

f--

_^ C<.

- — t^ —

^
~~ •

<:< .

/ /i -€ tc<L&-('r ~f-0.

Clean 171 Other
Debris Q" Very Light ED Light .E3 Moderate CZ1 Heavy ED Very Heavy ED

Gypsum ED Very Light ED Light ED Moderate ED Heavy ED Very Heavy ED

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 (818) 568-4065



TEM ASBESTOS ANALYSIS Jienl
Sample No. -M- H

EM ib N
Page _ of

TYPE OF SAMPLE

SoilO BuIkO
Oiher _

METHOD OF ANALYSIS
EPA 600/4-83-043 IZT. ISO CD

All Sizes (EPA) d
>0.5 CD
>i.on
>5.on
>io.o n

FilitR l rPt / AKfcA (mm±)
MCEJZT 385 C3

PC n 314 n
MCN n K)17 J2T
Other

PORE SIZE

DIRECT PREP JZT
INDIRECT PREP O

M x
" ^ MICROSCOPE

Serial No. 542-05-06 H600A n
Serial No. 542-05-13 H600B CD

L^B • ^-w Kangr L_J n ., r-
d LEVEL OF ANALYSIS '<*02S "'" wijlh „ , *"" F=
IJM _. ., iS.O fim IcniilM U.I iim Ui
Pf Chrywnlt ' ^
n| Amphibolc

M| Approved By

Grid
Opening

>
'SL

U
T

p
0

«•7

Structure
Number

/£?

/7— f — * —

(a\
"tcO

i\
<Z7_
n^>
1H
1S~
^Z.f'
^"7
7^
7^
^c

ASPEQ RATIO
3:1 CD 5:1 tU

Date

G.O. Area (mm
No.ofG.O. to
Filler Lot No

')0.0
Analr

Mr

]
3"

Oth

0£

0.8 /unD
1.22 jim CD

r^-
K^ ^g?£^tqfli]3

Structure

P

P

^

^ K
F

&~
f- K

•F/r>
r A
JC-
p
f

Dimensions (mm)

Width

k̂7,7
<^—
M

^•V
6f

/ ^(
7-V
A

^P
/C

v^

length

^J^>-[O

^7
If S
I&&

%>^
0,^
•z^
[ f t?— t — * —

To
C#
/^C

1 ^
-7/0

J

ml
Jl Volume
^ VMm
3 w«'gh'
• Ashed J

^1 Prepare

;Volu

Vrea

dBy
\ \

me ^^
liters

? ml
grams

%r^
- \ \ -a ?.

1 X

Fiber Classification

NAM

I/

TM CM CD CQ

OBSERVATIONS: Clean D Oth
Debris CH Very Ligl

Gypsum D Very Ligl

CMQ CDQ UF

V

AD AX ADX

pr
lit n Light n
lit D Light LD

AQ

[/

(/

\S

[/

V

(^

Is'

I/

t/

L/

ADQ

'

-

i

AZQ

V/

I/

AZZ

MH Grid A
\m\ Screen
t^j Camen
H9 Accelei
M Beam (
MJI K Facie

19•• Analys

EDS Analysis

Na Mg

7

t?

2-

Si

^

/(?

(0

Ca

Z-

1

ddress
Magni
Const

ming V
-urrent
>r

icatinn X
ml
atop 100 KV

/un

Date

Fe

/

2.

._

1

Comments

£<£>$, ^-taWSAs.

«- —

Efr>i<>4Bb&.tt£$t
T^trccc.i^'/Cc.

___— ^-^

/ /^ f^f GCs-C^-f,/ '/--*-• V^

«u_

•— — - tx- ~~

^
^_-

^ -,-

£/£-
Moderate Q Heavy CD Very Heavy CD
Moderate CD Heavy CH Very Heavy d

FIV/IR I ARnRATnRIFR 117 West Bellevue Drive CD Pasadena, California 91105-2503 d (818)568-4065



ASBESTOS
,. ,l«enl

Sample No.
_

<?<*/-. 4- H
EM0 ' ibJ^T"
Page

T T

TYPE OF SAMPLE
AirfDWiterjZl
Soil CD BuIkO

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 0". ISO (H

LEVEL OF ANALYSIS
Chrysoiile
Amphibole

LENGTHS
All Sizes (EPA) D

(jun) >0.5 D
>I.OD

sn n

FiLiER i if'PE / AREA (mmf)
MCE 0" 385 CD

PC [H 314 Cl
MCNCI ioi7 jzr

uiRtu FREr-j/a
INDIRECT PREP CD

X
of

Mickoscora
Serial No. 542-05-06 H60QA d
Serial No. 542-05-13 H600B D

i5.o

PORE SIZE
„., • — i no • — \a45MmO 0.8 fa D
0.1 pm tt 0.22 jim LJ

Oiher

ASPECT RATIO
3:1 CD 5:1 CU

Approved By Date

Area (mmj) 0.0
No. of G.O. to Analyze -^-^ \
Filter Lot No. Uo6M<\n\QUfl

Vnlume
Working Volume _
Weight
Ashed Area

Prepared By *
Dan- \ \ - 1

liters
/?/? ml

grams
*

"T7
'(3r
\-(\ 7^

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor

100 KV

Analyst. Date

1
Grid

Opening

7
V

Structure
Numt>er

%̂?

'S^
^^
^T

•

Structure

P/£>— * — / '-^
P-
P
P
P

Dimensions (mm)

Width

^<r^
9^
r̂̂* -

"1• \

length

IQ*>
' 110

' n
LjY
^o

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF

!/

AD AX ADX AQ

V

I/

//

ADQ

^

l̂

AZQ AZZ

EDS Analysis

Na

«~»

•2

Mg

2-

Si

10

Ca Fe

3

Comments

i • - / —

7,0 ~e cc-a..^ /\£>
... (•-, ̂

L.-V

^^ froe;JMt-

OBSERVATIONS: Clean IZ1
Debris CI)

Gypsum dl

Other
Very Light CH
Very Light d

Light CH
Light CU

Moderate CU
Moderate CU

Heavy CU Very Heavy CD
Heavy £3 Very Heavy ED

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91J05-2503 (818)568^065



ll-Nov-199£#19:££:16

£5877-4-4,ft, #O1, FM
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
£lapsed=

100 sees
4£ sees

l.£6 573. Mg K , Mg K , Mg K , fls L , fls L

1.75 £01£. Si K , Si K

3.71 379. Ca K , Ca K

6. 43 £36. Fe K , Fe K

Quantex)
0. 160 Range= 10.£30 keV

11-Nov-1S9£#19:£5:33

£5877-4-4,ft,ttO£,FM
Vert = £00 counts Dvsp= 1

Energy Counts X-Ray Lines

integral 0 =

Preset=
Elapsed=

10.£30
13363

100 sees
44 sees

l.£5 5£4. Mg K , Mg K , Mg K , fls L

1.75 181B. Si K , Si K

3. 71 391. Ca K , Ca K

6.4£ 1£6. Fe K , Fe K

fts L

Quantex>
0. 160 Range= 10.£30 keV

Integral O =
. £3O

11416



l.£6

1. 74

3. 3£

3. 7O

4. 04

6. 41

1507.

5£75.

aa.

11O9.

154.

553.

Mg

Si

K

Ca

Sc

Fe

K »

K ,

K ,

K ?

K ?

K ,

£5877-4-4,ft,#03,FM Preset= 100 sees
Vert= 5OO counts Disp= l £lapsed= 31 sees

Energy Counts X-Ray Lines

Mg K , Mg K , rts L , fls L

Si K

K K

Ca K

Ca K , Ca K

Fe K

Quantex)
O. 160 Range= 10.230 keV 10.230

Integral O = £3£03

ll-Nov-199£ttl9:31:37

£5877-4-4,ft,#04,FM Preset= 10O sees
Vert = 50O counts Disp= 1 Elapsed= £6 sees

Energy Counts X-Ray Lines

Mg K , Mg K , fls L , Rs L

Si K

S K

K K

Ca K

Ca K

Fe K

Fe K
0.ISO Range= 10.£30 keV 10.£30

Integral O = £95£8

1.

1.

£.

3.

3.

4.

6.

nt

£6

75

£6

31

7O

OS

4£

ex)

1745.

6S9S.

6£.

95.

1£18.

153.

769.

108.

Mg

Si

S

K

Ca

Ca

Fe

Fe

K ,

K ,

K »

K ,

K ,

K »

K ,

K »



ll-Nov-199£ 19: 34: £ £5377-4-4, Pi, #05, FM

ENERGY COUNTS

1. 00

1. £6

1. 75

3. 3£

3. 70

4. 0<4

6. 4£

7.07

£330.

B£40.

310.

1420.

16£.

981.

111.

X-RrtY LINES

Ma Kfli, Na Kft£, Zn LAi, Zn LH£, Zn LB1, Zn LSI

Mg Kftl, Mg Kfi£, Mg KBl, Hs LHl, fls l_fl£

Si Kfll, Si Kft£

K Kftl, K Kflii

Ca Kftl, Ca Kft£

3c Kfl£, Ca KBl, Ca KB3

Fe Kfti, Fe Kft£

Fe KBl, Fe KB3



ll-Nov-199£ 19:38:08 £5877-4-4, fl, #o FM

ENERGY COUNTS X-RflY LINES

1.01

l.£6

1.75

£. 3£

3. 33

3. 70

4. 0£

S. 91

6.41

7.O6

160.

3561.

13845.

83.

408.

1661.

1£5.

154.

£117.

337.

Na Kfll, Na Kfl£, Zn Lfll, Zn Lfl£, Zn LB1, Zn LG1

Mg Kfll, Mg Kfl£, Mg KB1, fls Lfll, fls Lfl£

Si Kfll, Si KflS

S Kfll, S Kfl£

K Kfll, K Kfl£

Ca Kfll, Ca Kfl£

Ca KB1, Ca KB3

Mn Kfll. Mn Kfl£

Fe Kftl, Fe Kft£

Fe KB1, Fe KB3

1 1 -Nov- 1 99£#£0 : 0£ : £6

£5877-4-4

Energy

1. £6

1.75

3. 34

3. 70

6. 4£

, fl, #16, FM Preset= 100 sees
£00 counts Disp= 1 Elapsed= 38 sees
Counts X-Ray Lines

748. Mg K , Mg K , Mg K , fls L , fls L

£956. Si K , Si K

98. K K , K K

58£. Ca K , Ca K

337. Fe K , Fe K

Quant ex)
O. 160 Range 10. £30 keV

Integral .0 =
10. £3O

17S9O



ll-Nov-199£tt£0:17:39

£5877-4-4,
Vert =

Energy

1 . £7

1. 75

3. 34

3. 7O

6. 43

ft, #£0, FM
£00 counts
Counts

1O39. Mg
fts

372£. Si

ISO. K

486. Ca

56£. Fe

Ukiantex)
O. 16O Range=

1 1 -Nov- 199£tt£0 : 40 : 07

£5877-4-4,
Vert =

Energy

1 . 0£

l.£6

1. 75

3.69

6.41

7. 07

0, #35, FM
5OO counts
Counts

£86. Na
Zn

£053. Mg

1OO54. Si

£33. Ca

£758. Fe

405. Fe

Quant ex >
O. 16O Range=

Disp=
X-Ray

K ,
L

K ,

K ,

K ,

K ,

10.

Disp=
X-Ray

K ,
L ,

K ,

K ,

K ,

K ,

K ,

10.

' 1
Lines

Mg K ,

Si K

K K

Ca K

Fe K

£3O keV

1
Lines

Na K ,
Zn L

Mg K ,

Si K

Ca K

Fe K

Fe K

£30 keV

Preset = 100 sees
Elapsed= 34 sees

Mg K , rts L , tts L ,

10. £30
integral 0 = 18598

Preset = 100 sees
Elapsed= 4O sees

Na K , Zn L , Zn L .

Mg K , fts L , fis L

10. £30
Integral 0 = 371 £8



11-Nov-199£tt£0:43:4£

£5377-4-4,ft,#30,FM Preset= 10O sees
Vert= £OO counts Disp= 1 Elapsed= 36 sees

Energy Counts X-Ray Lines

l.£5 a 14. Mq K , Mg K , Mg K , Os L , fls L

1.74 34£i. Si K , Si K

3.3£ 134. K K , K K

3. 7O 313. Ca K , Ca K

6.41 444. Fe K , Fe K

Duantex)
0.160 Range= 10.£30 keV 10.£30

integral 0 = 16£til



TEM ASBESTOS lent
Sample No. -^ EM° T -b N-

Page

O

of

TYPE OF SAMPLE
Air CD \MuerjZJ
SoilO Bulk CD

METHOD OF ANALYSIS
EPA 600/4-83-W3 0". ISO CD

LEVEL OF ANALYSIS
Chrysolite _
Amphibole

LENCP.IS
All Sizes (EPA) D

(pm) >0.5 CD
>I.O D
> 5.0 CD
>IO.OD

PCM Range* CD
•1^0.25 /.in width

£50 pin length I

ILTER TYPE / ARA {imiii}
MCE JZf 385 CD

PC O 314 CD
MCNCD 1017 jZ
Oiher

PORE SIZE

ASPECT RATIO
3:1 CD 5:1 CD

0.45 juiiD 0.8 .
0.1 iun&T 0.22/unD

Other

G.O. Area (mm2) 0.0
No. of G.O. to Analyze
Filter Lot No.

Approved By Dale
nmu/i

Grid
Opening

Structure
NumlK-r Structure

Dimensions (mm)

Width length

•DiREu FRtrjZj
INDIRECT PREP CD

MICROSCorh
Serial No. 542-05-06' H600A CD
Serial No. 542-05-13 H600B CD

Volume
Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage £
Beam Current /ft
K-Factor /• A"

100 KV
/un

Analyst. //'/2-y.z-

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

.3
2- lie V/ -3 2,

"

J^D_ 3 x/ id 21 n

MO ft

£L
-z,

Ir
£L iZD I

OBSERVATIONS: Clean CD Other
Debris EH Very Light LTD

Gypsum CD Very Light CD
Light n
Light CD

Moderate -
Moderate

Heavy CD Very Heavy
Heavy n Very Heavy

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 d (818)



/ ELVJL
TYPE OF SAMPLE

Air O Wiler JZ1
soil a Bulk a

Other

METHOD OF ANALYSIS
EPA 600/4-83443 0*. ISO C]

LEVEL OF ANALYSIS

«J0,3
LENGTHS

All Sizes (EPA) CD
(H >0.5 IZI

— nt.
Sample No.

u. No O T 7

Page ^__. Of

>5.on
>to.oa

PCM Range* (D
•(2:025 pin widih

£50 pin length)

Amphibole

FILTER TYPE / AREA (sinsi)
MCEJZ" 385 O

PCIU 314 D
MONO 1017 JZT
Other

PORE SIZE
0.45/im [D 0.8 /unlH
ai ^ca^ 0.22^1 a

Other

INDIREaPREPD
NUCROSCOPE

Serial No. 542-05-06 H600A L~l
Serial No. 542-05-13 H600B d

ASPECT RATIO
3:1 ID 5:1 d

G.O. Area (mm1) 0.0
No. ofG.QtoAnaly

\blume
V/brking Volume

:i
Ashed Area

liters
ml

grams
%

Da(e

No. of G.O. to Analyze 3-° ^1
Filter Lot No. Uo£M<\n\C((l fft • Prepared By

Grid Address
Screen Magnificaiion
Camera Conslanl
Accelerating Voltage .
Beam Current
K-Faclor

100 KV
ion

Date•
Grid

Opening

f2~-

^
H
r-
(s,
W

^_^

/^'yv .

Structure
Number

1 4

"I-

°̂/
f fc>

?t

23^

fi^f?>
j^Lt
T^
f^

^7 •*+^~"f - ^ i J

2-^
z#

•3T)

Structure

f/lj)

i^^i^j)
ffiO
(^^~
r^n
A/vP

WlQ
i^

' p;

r^
\^
^

Dimensions (mm)

Width

2>
r-r
M

|0
S
§
u

IT
2
l*f
^P
ii

length

*3o>
fj-
g$^
z.y
so

6'j-
26"
^c)
•72--
zzo
^O
ej£>
z.ol ^̂o

• 1 1 \ V

Fiber Classification

NAM

\/

TM CM CD

•

CQ CMQ CDQ UF

s
•

AD

x

AX ADX

v/

I/

^x
AX

^
L/

I/

I/

AQ

-

/

X"

,

^

.

ADQ

/

^/

V
y
^

AZQ

X

AZZ

••
EDS Analysis

Na Mg

7

Si

/O

Ca

z

Fe

1

Comments

7^rv,nf>

^

'/' Y£) /^t1 t ^^

7 ^? M o £' >t-

~[ ^(OfaO \J t.

T /^ />^n // fe.
- I0froii>^

"7 Yl? >^C(* >£,

7-^/^t/^
^/

OBSERVATIONS: Clean n Other
Debris O Very Light CD Light CD

Gypsum CD Very Light CD Light CD
Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

FIVIB LARORATORIFR in West Beiiev«p



JL ElVJL fL
T""""^ W^
JLtjlkJ

r v.^

Sample No.
EMS f.ab No.
Page ^

tx / i

oi

TVPEOF SAMPLE
r L

SoilCD Bulk CD
Oiher _

METHOD OF ANALYSIS
EPA 600/4-83-043 0*. ISO CD

LEVEL OF ANALYSIS
Chrysotile.
Amphibole

LENGTHS
Aii Sizes ItPA) LJ

(ion) >0.5 D
>i.o n
>5jOD
>iaon

PCM Range* D
•(^0.25 |ini width

iS.O ,,111 Icnph)

FILTER TYPE/AREA (mmi)
MCE jar 385 n
pen

niPECT PREP JZT
a

ASPECT RATIO
3:1 O 5:1 O

Approved By Date

Grid
Opening

Structure
Number Structure

Dimensions (mm)

Width Length

Serial No. 542-05-06 H60QA d
Serial No. 542-05-13 H600B d

G.O. Area (mm1) 0.0
No. of G.Q to Anal
Filler Lot Na

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage .
Beam Current
K-Eactor

100 KV
ion

Analyst. Date

Fiber CUssiHcatlon

NAM TM CM CD CQ CMQ CDQ DF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

6'*"

1L
±L

1 V/ K

UC
Lf

Vn 31.

OBSERVATIONS: Clean
Debris

Other
Very Light CD

Gypsum CD Very Light CD
Light CD
Light CH

Moderate CD
Moderate CD

Heavy CD Very Heavy CD
Heavy CD Very Heavy CD

EMS LABORATORIES 117 West BeMevue Drive Prts«dena, Califomin 91105-2503 (f»«>



l£HMov-199£ 13:11:31

£5877,4=4,B,#01,RS Preset= 10O sees
Vert = £00 counts Disp= 1 Elapsed= 51 sees

Energy Counts X-Ray Lines

0.51 64£. 0 K , 0 K , V L , V L , V L ,
V L

l.£5 469. Mg K , Mg K , Mg K , fls L , fis L

1.74 1413. Si K , Si K

3. 69 £93. Ca K , Ca K

6. 4£ £18. Fe K . Fe K

Quantex>
O.160 Range= 10.£30 keV 10.£30

Integral 0 = 77£4



12-NGV-199E 13:13:13 £5377, 4=4, B, ttC0. , RS

ENERGY COUNTS X-RAY LINES

0. !5i

1.01

1 . £5

1 . "74

3. 3£

3. 70

4. 02

4.555

6.41

7.09

3643.

186.

3151.

1 030 1 .

39£.

1711.

£34.

53.

S5£.

0 Kfll

Na KA1

tig Kfli

Si KA1

K KA1

Ca KA1

Ca KB1

Ti Kfll

Fe Kfll

147. Fe KB1
lE-Nov-1992 13:

£5877, 4=4
Vert =

Energy

0.51

l.£4

1. 48

1.74

3.30

3.69

6.43

, 0 Kfl£, V Lfll,

, Na Kfl£, Zn LAI,

, Mg Kft£, Mg KB1,

, Si Kfl£

, K KftS

, Ca Kfl£

, Ca KB3

, Fe Kfl£

, Fe KB3
15:0£

, B, #O3, RS
£00 counts Disp= 1
Counts X-Ray Lines

398

89

135

70S

65

103

113

0 K , 0 K
V L

Mg K , Mq K

fll K , ftl K

Si K , Si K

K K , K K

. Ca K • Ca K

Fe K , Fe K

Preset =
Elapsed=

100 sees
£4 sees

As L fls L

Quant ex >
0.160 Range= 10. £30 keV

Integral 0 =
10. £30

4315



l£-Nov-199£ 13:17:14

£5877,4=4,B,#04,RS Preset= 1OO sees
Vert = £00 counts Disp- 1 Elapsed= 54 sees

Energy Counts X-Ray Lines

0.51 433. O K , O K , V L , V L . V I _ ,
V l_

1.74 1£57. Si K , Si K

Gkiantex)
0.160 Range= 10. £30 keV 10.£3O

Integral 0 = 5



l£-Nov-199£ 13:£3:16 LN Low !

£5877, 4-4, #5, RS
Vert = 500 counts Disp=

Energy Counts X-Ray

0. 50

1.S5

1.74

3. 69

6. 41

Quant ex >
0. 160

l£HMov-199£

1579. 0 K .
V L

1158. Mg K ,

3730. Si K ,

894. Ca K ,

£37. Fe K ,

Range= 10.

13: £7: 10

£5877, 4-4, B, #06, RS
Vert = £00 counts Disp=

Energy Counts X-Ray

0.51

l.£4

1. 74

3. 7O

6.41

7. 05

Quant ex >
0. 160

93£. 0 K ,
V L

497. Mg K ' ,

1860. Si K ,

574. Ca K ,

405. Fe K ,

90. Fe K ,

Range= 10.

Preset =
1 Elapsed=

Lines

0 K , V L , V L , V

Mg K , Mg K , fts L , As

Si K

Ca K

Fe K

£30 keV
Integral 0 =

Preset =
1 Elapsed=

Lines

0 K , V L , V L , V

Mg K , fts L , As L

Si K

Ca K

Fe K

Fe K

£3O keV
Integral 0 =

100 sees
4£ sees

L ,

L

10. £30
15974

100 sees
£9 sees

L ,

10. £30
9798



l£-Nov-199£ 13:31:58

£5877, 4-4, B, 4*10, RS . Preset= 100 sees
Vert = £00 counts Disp= 1 Elapsed= ££ sees

Energy Counts X-Ray Lines

0.51 966. O K , O K , V L , V L , V L ,

1.

1.

3.

6.

£5

74

69

41

719.

£183.

476.

£03.

Mg

Si

Ca

Fe

K

K

K

K

, Mg

, Si

, Ca

, Fe

K

K

K

K

Quantex)
O.160 Range= 10.£30 keV 10.£30

Integral 0 = 908c



13-Nov-1992 07:21:57

177, 4, B, #20, RS Preset = 100 sees
>t= 500 counts Disp= 1 Elapsed= 57 sees
Energy Counts X-Ray Lines

0.

1.

1.

3.

6.

a.

int

50

25

74

69

4O

05

ex)
0.

2270. 0
V

1839. Mg

4802. Si

S4O. Ca

591. Fe

1080. Cu

16O Range=

K
L

K

K

K

K

K

, 0 K , V L , V L

, Mg K , Mg K , As L

, Si K

, Ca K

, Fe K •

, Cu K

10. 230 keV
Integral 0

, V L ,

, fls L

10. 230
19487



13-Nov-199£ 07:37:03

125877-4-4, B, #34, RS preset= 100 sees
Vert = £OO counts Disp= 1 Elapsed= 20 sees

Energy Counts X-Ray Lines

0.50 1434. O K , Q K , V L , V L , V L ,
V L

Mg K , Mg K , fts L , fis L

, Si K

, Ca K

, Ca K

, Fe K

Quantex>
0.160 Range= 10.£30 keV 1O.£30

Integral 0 = 15140

l.£4

1.74

3. 7O

4. O£

6. 39

1261.

3495.

1000.

1O9.

168.

Mg

Si

Ca

Ca

Fe

K

K

K

K

K



TEM ASBESTOS Sample No.
_
- H Page of

ivr tGr SAMPLt
Air ID Vfcter JZ3
SoilQ Bulk CD

Other

METHOD OF ANALYSIS
EPA 600/4 83-043 0". ISO O

LEVEL OF ANALYSIS
Chrysolite
Amphibole

LENGTHS
All Sizes (EPA) D

(jun) >0.5 D

>5.0D
>H).0[U

PCM Range* ID
•<£0.25

2:50
idih

length)

FILTER TYPE / AREA (mini)
MCEJZT 385 D

PCC3 314 CD
MCNO BI7JZT
Other

PORE SIZE
0.45/im CD 0.8 pmD
ttl ym&C 0.22/unD

Other

ASPECT RATIO
3:1 D 5:1 CD

GO. Area (mm1) 0.0
No.ofG.QtoAnaly

Approved By Date

No. of GO. to Analyze ^^ •
filler Lot No. Uo£fi\{\f>\QV(hH ?*$«*&By

^H Dale \1

Grid
Opening

Slniclure
Number Structure

Dimensions (mm)

Width length

DIRECT PREP JZf
INDIRECT PREP CD

Valume
Working Volume
Wight
Ashed Area

- — -
\V \ - <\ 7.

MICROSCOPE
Serial No. 542-05-06 H600A U
Serial No. 542-05-13 H600BZJ'

Grid Address
(0(IO

grams
Camera Constant "7 ^?- • "~r
Accelcraline \bltagc
Beam Current
K-Factor

*^~ t

IV

KtiKV
\an

Analyst.

Fiber CUssifkatlon

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ A2Q AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

^

T^
rv /7 10

+4- tX" (C r

XI ^o
±2z. 5

ML
5T; Cx /o 2- 2-

OBSERVATIONS: Clean CD Other
Debris C3* Very Light CD

Gypsum LD Very Light
Light CD
Light CD Moderate

Heavy CD Very Heavy CH
Heavy CD Very Heavy CD

<n in*:.. i i



TEM ASBESTOS ANALYSIS client- _
Sample No. - H Page of

TYPE OF SAMPLE
AirdWiierJZl
Soil a Bulk d

METHOD Of ANALYSIS
EPA 600/4-83-W3 0". ISO D

LEVEL OF ANALYSIS
Chrysolile.
Amphibole

LENuiiiS
All Sizes (EPA) O

(jim) >0.5 D
>i.o n
>5.0D
>io0n

PCM Range* d
•I > 0.25 tan width

£3.0 Jim Icnglh)

FiLlfcK TYPE / AREA (mini)
, MCEJZ" 385 D

PCC3 3MC1
MCNCD KJ17JZT
Other

DIRECT PREP JZf
INDIRECT PREP D

ASPEQ RATIO
3:1 CD 5:1 ID

n,, ,-,
W5 fa D 0.8 ^n D
0.1 fU» 0^ 0.22 /Iffl O

Other
Volume liters

Approved By Date

G.O. Area (mm1) 0.0
Na of G.O. to Analyze <*•"
Filler Lot No. Uo£A\<]f)

Working Volume ^7/7 ml
Weight grams
Ashed Area

Prepared By

Grid
Opening

Slruclurc
Number Structure

Dimensions (mm)

Width length

Fiber CUssiricalion

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

MICROSCOPE
Serial No. 542-0506 H60QA LD
Serial No. 542-05-13

Grid Address
Screen Magnification I^U&ip'
Camera Constant
Accelerating Voltage
Beam Current
K-Factor

100 KV
r? fi /on

"

EDS Analysis

Na Mg Si Ca Fe
Comments

l£x

s
ix

MO
X

L
X

-(0

4^2- L-

IA

OBSERVATIONS: Clean d
Debris^)

Gypsum CH

Other
Very Light O
Very Light CD

Light CD
Light

Moderate
Moderate CH

Heavy CD Very Heavy CU
Heavy CD Very Heavy CD

•—^ Mt~» I /V



13-Nov-199£ 07:57:06

£5877-4-4, C, #01, Sft
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

100 sees
£S sees

l.£5 154. Mg K , Mg K , Mg K , fls L , As L

1.74 688. Si K , Si K

3.67 15£. Ca K , Ca K

£. 4O 84. Fe K , Fe K

Quantex>
0.160 Range= 10.£30 keV

13-Nov-199£ 07:57:41

£5877-4-4,C,ttO£,Sfi
Vert = SOO counts Disp= 1

Energy Counts X-Ray Lines

1O.£30
Integral 0 =

Preset=
Elapsed=

8O61

10O sees
40 sees

1.25 £39. Mg K , Mg K , Mg K , As L , As L

1.74 1O60. Si K , Si K

3.68 £34. Ca K , Ca K

6.41 109. Fe K , Fe K

Quantex>
0. 160 Range= 1O.£30 keV

Integral 0 =
1O.£30

11465



13-Nov-199£ 07:59:06

£5877-4-4,C,#03,Sfl Preset= 100 sees
Vert = £00 counts Disp= 1 Elapsed= 15 sees

Energy Counts X-Ray Lines

l.£5 5£6. Mg K , Mq K , Mg K , fls L , fts L

1.74 1997. Si K , Si K

3. 30 89. K K , K K

3. 70 £98. Ca K , Ca K

4. 00 3£. Ca K , Ca K

5. 90 49. Mn K , Mn K

6.4£ £7£. Fe K , Fe K

Quantex) 54. Fe K , Fe K
0.ISO Range= 10.£30 keV 10.£30

Integral 0 = 18605



ENERGY COUNTS

13-Nov-199£ 07:59:37

X-RflY LINES

£5877-4-4, C, #04, Sfl

l.£5 943. Mg Kfll, Mg Kfl£, Mg KB1, fls Lfll, fls Lfl£

1.74 3559. Si Kfll, Si Kfl£

£.,£8 63. S Kfll, S Kfl£

3,. 33 139. K KA1, K Kfl£

3.71 513. Ca Kfll, Ca Kft£

4.05 94. Sc Kfll, Sc Kfl£, Ca KB1, Ca KB3

6.41 46£. Fe Kfll, Fe Kfl£

7.03 7£. Fe KB1, Fe KB3



13-Nov-199£ 08:00:50 £5877-4-4, C, #05, SO

ENERGY COUNTS X-RrtY LINES

1. £5

1. 74

3. 33

3. 70

4. 0£

4.49

5.88

6. 40

7.06

1479.

59£5.

£73.

8£7.

8£.

64.

Mg Kftl, Mg Kfl£, Mg KB1, fis Lfll, fls Lfl£

Si Kfll, Si Kfl£

K Kfll, K Kft£

Ca Kftl, Ca Kfl£

Ca KB1, Ca KB3

Ti Kfll, Ti Kfl£

Mn Kfll, Mn Kfl£77.

716. Fe Kfll, Fe Kfl£

63. Fe KB1, Fe KB3



l3-Nov-199£ 06:£8:£

£5877-4-4, C, #15, Sfl
Vert = SCO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

l.£5

1.74

3. 3O

3. 68

6. 38

4£5.

1638.

60.

£3£.

£49.

Mg K . Mg K , Mg K , fls L

Si K , Si K

K K , K K

Ca K , Ca K

Fe K , Fe K

100 sees
44 sees

Quantex>
0.000 Range=

13-Nov-199£ 08:40:16

10.£30 keV

£5877-4-4,C, #£6. SA
Vert= 5OO co\mts Disp= 1
Quantex)ID/AU/TY
13-Nov-199£

£5877-4-4, C,
5OO cou

Energy Counts

l.£5

1. 74

3. 31

3.69

0. OOO

6.39

y" . Mg K , Mg K

Integral 0 =

Preset=
Elapsed=

Preset=
£lapsed=

10.110

-1-00 sees
54 sees

100 sees
54 sees

fts U fts L

Integral 0 =
1O.110

£5167

893. Fe K

Quantex>
O. OOO Range= 10. £30 keV 1C.110

Integral 0 = 1167



13-Nov-199£ 03:42:49

£5877-4-4,C,#£6, Sfl preset= 10O sees
Vert = 5OO counts Disp= 1 £lapsed= 40 sees

Energy Counts X-Ray Lines

l.£5 3£9. Mg K , Mg K , Mg K , fls L , fts L

1.74 1163. Si K , Si K

3.69 139. Ca K , Ca K

6.43 114. Fe K , Fe K

Quantex>
0.OOO Range= 10.£30 keV 10.110

Integral 0 = 11087



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No.

Sample No.

Date

25877

SW-5-4

11/13 /92

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

> 5 Micron length (chrysotile)
> 5 Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysotile
Fibers in Sample
More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Detection Limit
* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Client SCHAFER&ASSOC.

Reference W.R. GRACE

0.6 MFL

*BDL
0.6

MFL
MFL

*BDL
*BDL

MFL
MFL

*BDL
0.1

LESS

UQ/L
U9/L

LESS

0.06 to

0.3

2.1 MFL

MFL

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns

Ll

O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49

0 0 0 0 0

Particle Width - Microns
O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24

0 0 1 1 0

Aspect Ratio L/W
0 - 9 . 9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9

0 0 2 0 - 0

2.5 & UP

2

.25 & UP

0

50 & UP

0

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



TEM ASBESTOS ANALYSIS Client
Sample No.

No.
Page of

TYPE OF SAMPLE
Air CH Water 0f
Soil CD Bulk CD

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 JZf ISO O

LEVEL OF ANALYSIS

Amphihnle // £-?

LENGTHS
All Sizes (EPA) CD

(pi) >0.5 D
>I.OD
>5.0D

>IO.O (H
PCM Range* D

•(2; 025 ,ni> width
iS.O nm Icn^lh)

FILTER TYPE / AREA (mmi)
MCEJS" 385 d

PC n 314 n
MCN (Zl 1017 D
Oiher

PORE SIZE
0.45/unCD 0.8 / jwO
0.1 rn^f 0.22 ^wD

Other

DIRECT PREP.0
INDIRECT PREP CD

MICROSCOPE
Serial No. 542-05-06 H60QA
Serial No. 542-05-13 H600B

ASPECJRATIO G.O. Area (mm7) 0.0 Q_
No. ofG.O. to Anal

Volume
Working Volume
Weight
Ashed Area

liters
2/T ml

grams

Grid Address w
Screen Magnification__L^J
Camera Constant

Approved By
Prepared By
Date \\

Accelerating Voltage
Beam Current _[O
K-Faclor _L_Y_

fun

Analyst. .DatellrLLH
p^ -̂̂ —

Grid
Opening

/

e-
^
V

r̂
/?

7"

Structure
Number

U^

t/^

^4
f^l
^M
fr&
xw

1

Structure

D
D
)
)
p>

P̂

Dimensions (mm)

Width length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ

••

AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

OBSERVATIONS: Clean CD
Debris CH

Gypsum (HI

Other
Very Light CH
Very Light CH

Light
Light

Moderate -EH""" Heavy
Moderate E3 Heavy

Very Heavy CD
Very Heavy CU

EMS LABORATORIES 117 West Bellevue Drive Pasadena, California 91105-2503 O (818) 568-4065



TEM ASBESTOS ANALYSIS Page of

TYPE OF SAMPLE
Air d Witer IZT
Soil CD Bulk CD

ftifcr

METHOD OF ANALYSIS
EPA 600/4-83-043 JZ . ISO O

LEVEL OF ANALYSIS
Chrysrtilf
Amphlhnlf

ASPECT RATIO
3:1 HI 5:1 O

Approved By

LENGTHS KILTER TYPE / AREA (mm i)
All Sizes (EPA) a - MCEJ^" 385 CD

frm) >o.s ID PC a 314 a
>I.OD MCNO 1017 CD
>sn n nihpr

n^,,n-'°?S PORE SIZE
PCM Range* D n« n ne n
•(io.zs^.uid.h 0.45 ^ii O 0.8 ̂ nC3

2:50 ,1,1, Icn^ili) 0.1 JIfllJ2" 0.22 JJfll LJ
Olher

GO Am (mm') 00 Ob?
No. of fiO to Analyze J^&
Filler IK No //r^^n /^ /

Date

DIRECT PREP.Zf
INDIRECT PREP CD

MICROSCOPE
Serial No. 542-05-06 H600A CD -
Serial No. 542-05-13 116008,0*

Grid Address
Volume
^forking Volume
Vfeight
Ashed Area

liters
ml

grams
%

J-B
Screen Magnification /^
Camera Constant 2-

Prepared By _
Date \ V - V V - Q

Camera Constant
Accelerating Voltage
Beam Current
K Factor ( -

100 KV

Analyst. i.e_^i

Grid
Opening

/

^

•?

M

C"
<^
y*"

Structure
Number

A /&
Vs
A/^ // v> — •* .
\*\K<
yi/^/' /f;>-
/V5/
/i/^/ " ur

Structure

0
\)
9
9
?
1
9

Dimensions (mm)

Width length

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Me Si Ca Fe
Comments

OBSERVATIONS: Clean
Debris

Other
Very Light

Gypsum d Very Light CD
Light
Light O Moderate

Heavy D Very Heavy CH
Heavy ED Very Heavy CD

FMS !_ARnRATnRIFF> 117 West Belleviie Drive 171 Pasadena, California 91105-2503 Cl (818) 56R



fEM Sample No. _l
EMF T -b N"
Page of

TYPE OF SAMPLE
Air ID %ter IZT
Soil CD BullcD

Other

METHOD OF ANALYSIS
EPA 600/4 83-043JZI. ISO lU

LEVEL OF ANALYSIS
Chrysolite
Amphibole

LENGTHS
All Sizes (EPA) O

lion) >0.5 d
>i.o n
>5.on
>iooa

PCM Range* CD
•<£0.25 (tin width

i 5.0 41111 length)

FILTER TYPE / AREA (ami)
MCE.13" 385 O

PC n 314 n
MCN n 1017 n
Other

PORE SIZE
0.45 pin 0 0.8 /unD
0.1 jimja' 0.22/i/nD

Other

ASPECT RATIO
3:1 CD 5:1 n

G.O. Area (mm2) 0.0 Q_
No. ofG.O. to Analyze
Filter Lot No. J-

Approved By Date

Grid
Opening

Struclurt
Number Slruciure

Dimensions (mm)

Widih length

INDIRECT PREP
NflGROSCOPE

Serial No. 542-05-06 H60QA d
Serial No. 542-05-13 H600B O

Volume liters
\W)rking Volume 2/T ml
%ighl grams
Ashed Area %

Prepared By
nale iv

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage '
BeamCurrenl 1 C.~>
K-Factor ^ C^-> r

100 KV

Analyst.

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

P.
3
Mr £- A-.T In

C
5

OBSERVATIONS: Clean
Debrisr

Gypsum C3

Other
Very Light CD
Very Light CD

Light
Light

Moderate
Moderate CD

Heavy CD Very Heavy CD
Heavy CD Very Heavy CD

RMS LABORATORIFR 117 West Rtllevii* Drive f~l Pnsndenn, California 91105-2503 CD (818)



13-Nov-199£ O7:£S:c:3

£5877-5-4,C,#01,Sfl
Vert = £00 counts Disp= 1

Preset=
Elapsed=

10O sees
36 sees

Energy Counts X-Ray Lines

l.£6 169. Mg K , Mg K , Mg K , fls L , fts L

1.74 66£. Si K , Si K

3.70 17£. Ca K , Ca K

6. 4£ 155. Fe K , Fe K

Quantex)
0.160 Range=

13-Nov-199£ 07:30:47

10.£30 keV

£5877-5-4, C, 4*0£, Sfi
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

l.£4 485. Mg K , Mg K

1.74 1883. Si K , Si K

3.70 415. Ca K , Ca K

6. 41 ££0. Fe K , Fe K

Integral 0 =

Preset=
Elapsed=

.£3O
1£436

100 sees
35 sees

fls L fls L

Quantex)
O. 16O Range= 10.£30 keV

Integral 0 =
10.£30

14545



Analysis of ater oy Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No.

Sample No.

Date

25877

SW-6-4

11/19/92

Client

Reference

SCHAFER&ASSOC.

W.RGRACE

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

:> 5 Micron length (chrysotile)
:» 5 Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysotile
Fibers in Sample
More/Less than 5 Amphibole
Fibers in Sample

F'oisson 95% Confidence Interval

Detection'Limit
* BDL : Below Detection Limit; MFL: Million Fibers per Liter

2300 MFL

*BDL
2300

MFL
MFL

*BDL
510

MFL
MFL

*BDL
2900

LESS

UCJ/L
uq/L

MORE

1900 to

25

2900 MFL

MFL

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49

0 2 10 13 6

Particle Width - Microns
O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24

0 3 21 22 11

Aspect Ratio L/W
0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9

2 0 3 3 2 3 5 - 4

2.5 & UP

61

.25 & UP

35

50 & UP

7

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



TEM ASBESTOS ANALYSIS «_iient
Sample No.

^ . . . b N
Page |_ of

Oh SAMPLE
Air CD Water 0T
SoilD Bulk O

Other _

METHOD OF ANALYSIS
EPA 600/4-83-0-13 $£ ISO D

Chrysotile
hib

ANALYISYS

LENGTHS
All Sizes (EPA) O

(jiai) >0.5
>i.oa
>5.on
>io.o a

PCM Range* p
*(>025 pin width

5;50 fim length)

ASPECT RATIO
3:1 03 5:1 C3

FILTER TYPE / AREA (mm±)
MCEJZT 385IU

PC a 314 n
MCN a 1017 .zf
Olher

PORE SIZE
0.45 fim CD 0.8 fan D
0.1 /mi El 0.22 /und

Olher

DIRECT PREP 0
INDIRECT PREP

Approved By Date / A //

G.O. Area (mm7) 0.0
No. of G.O. to Analyze
Filter Lot No..

06?

Grid
Opening

Structure
Number Structure

Diniensioiui (mm)

Width length

MICROSCOPE
Serial No. 542-05-06 H600A d ,
Serial No. 542-05-13 H600B {2r

Volume
Working Volume
Weight
Ashed Area

Prepared By
Dale

Grid Address ^
Screen Magnification /^i
Camera Constant 7 7-7
Accelerating Voltage
Beam Current
K-Factor

100 KV

i£
Analyst. Date

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

19 ( P

^

3
i.

P eX 3 10 i

P (00 (X 10
Q*C 4a \0

t/
fT \o

k
to ^Z i/ —C*

£L _2=^ 1 1

£L (X
•F-

^F-
K

Debris 52± Very Light CD
Gypsum CD Very Light CD

Light CD
Light CD

Moderate CEr
Moderate CD

Heavy CH
Heavy d]

1 Very Heavy CD
1 Very Heavy CD

EMS LABORATORIES 117 West Bcllevtie Drive Pasadena, California 91105-2503 Cl (818) 568-406:



TYPE OF SAMPLE
Air CD Vfoter itf
Soil CD Bulk CD

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 JZI ISO CD

LEVEL OF ANALYSIS

All Sizes (EPA) CD
(pi) >0.5 CD

>I.O CD
>5.0 CD

>10.0 IZI
PCM Range* LI
• (£025 IIIH wiJth

Amphibole

AA/ALi£to
FILTER TYPE / AREA (mm±)

MCE^eT 385 n
PC CD 314 CD

MCN CD 1017 Hf
Other

PORE SIZE
0.45 pi CD 0.8 pi CD
O.I pi El 0.22 pi CD

Oiher

b N~
Page of

ASPECT RATIO
3:lO 5:1 CD

G.O Area (mm') 0.0
No. of CO. to Analyze
Filler Lot No.

06?

Approved By Date

Opening
Structure
Number

f-11-

Structure

P-

t

E

F-

f-

Dimensions (mm)

Width

<L

•-2,

length

±lo_

no

DIRECT PREP J2T
INDIRECT PREP CD

Grid Address

MICROSCOPE
Serial No. 542-05^)6 H60QA CD
Serial No. 542-05-13 H600B CD

Volume
Working Volume
Uhghl
Ashed

Prepared By
Date H-U C^

Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K Factor

100 KV

Mber Classification

NAM TM CM CD CQ CMQ cno UK

V.

AD ADX AQ

k"

I/

IX
Ix

ADQ AZQ AZZ

Analyst

EDS Analysis

Date

Na MB Si

10

Ca

.1

PC

"T

Comments

OBSERVATIONS: Clean D
Debris CU

Gypsum CD

Other
Very Light O
Very Light CD

Light CD
Light CD

Moderate ED
Moderate D

Heavy LTD
Heavy LTU

Very
Very

Heavy HD
Heavy HD

EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 CD (818)568-4065



TEM ASBESTOS ANALYSIS Client _
Sample No. Page Of _

TYPE OF SAMPLE
Air LH Water tf
Soil O Bulk CD

Other

METHOD OF ANALYSIS
EPA 600/4-83443 JZI ISO D

LEVEL OF ANALYSIS
Chry«ili!e
Amphihole

ASPECT RATIO
3:1 El 5:1 II]

LENGTHS
All Sizes (EPA) d

(ji/ii) >0.5 D
>i.oa
>s.on

>io.o a
PCM Range* O

i 5.0 j<m length)

FILTER TYPE / AREA (mm+)
MCE^ET 385 D

PC CD 314 Cl
MCN a 1017 J2f
Other

PORE SIZE
0.45 jim d 0.8 /imCl
0.1 /1MI0'' 0.22 /im O

Oiher

GO Area (mm2) 00 OO 7
No. of GO. lo Analyze £-0
filler Loi No Uc.fMQhiriU t

DIRECT PREP jar
INDIRECT PREP O

MICROSCOPE
Serial No. 542-05-06 H600A D
Serial No. 542-05-13 H600B ID

Volume
Working Volume
Weight
Ashed Area

. tilers
_ml

grams
%

fa

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage .
Beam Current
K-Facior

100 KV

Dale
Prepared By Vl^>
Dale Date

Orid
Opening

|

^mm M iv \ L--

Slruclurc
Numl>cr

C^ J
^—^,'•1

"*2~\ *7
<^~\"2—

<2_^ vj

*^rT

,

Structure

f-
p-
c>

JP
P A

Dimensions (mm)

Width

h

9,
s:<r

5"
•^
u

OBSERVATIONS:

Ix-ngth

&i

I^P

n.¥>(—i^~)m&

Fiber Classification

NAM TM CM CO CQ

Clean O Oth<
Debris CH Very Ligl

Gypsum CD Very Ligl

CMQ CDQ W AD AX ADX

er
it d Light d
it d Light d

AQ

V

IS

V
\y

ADQ AZQ

V

AZ/

••
KDS Analysis

Na Mg

2,

Si

/{,)

Ca

fL

Fe

/

Comments

T/t .e.Cc,W/X^_

c- '

*-t ' — •

^ ^. -

C"A O '/ A -*• ' , . ̂ ^ /
•</̂ /*-*^> / ' *-- *• £•*-* '' ' r /— P

Moderate d Heavy d Very Heavy d
Moderate d Heavy d Very Heavy d

117 Drive f~l Pasadena. California 91105-2503 (818)568-40)



£359. Mg

8414

160

1865

143

114

920

115

Si

K

Ca

Ca

Mn

Fe

Fe
Range=

K

K

K

K

K

K

K

K

, Mg

i Si

, K

, Ca

. Ca

, Mn

, Fe

, Fe
10. 230

K ,

K

K

K

K

K

K

K
keV

12-Nov-1992 15:40:31

£5877, SW-6-4, 1ft, 01, FM Preset= 100 sees
Vert = 500 counts Disp= 1 Elapsed= 33 sees

Energy Counts X-Ray Lines

l.£5 £359. Mg K , Mg K , Mg K , fls L , fls L

1.74

3. 3£

3. 7O

4. 03

5. 90

6. 41

Quantex>
0.160 Range= 10.230 keV 10.23O

Integral 0 = 44694

l£-Nov-199£ 15:45:02

£5877,SW-6-4,1ft,02,FM . Preset= 100 sees
Vert= 50O counts Disp= 1 Elapsed= 4O sees

Energy Counts X—Ray Lines

Mg K , Mg K , fls L , fls L

Si K

K K

Ca K

Ca K , Ca K

Fe K

Fe K

Quantex>
0.160 Range= 10.230 keV 10.230

Integral 0 = 35947

1.25

1.74

3. 31

3. 7O

4. O4

6.41

7.04

2O15.

7763.

167.

1832.

124.

802.

113.

Mg

Si

K

Ca

Sc

Fe

Fe

K ,

K ,

K ,

K ,

K »

K ,

K ,



l£-Nov-199£ 15:46:39

£5877, SW-6-4, 1ft, 03, FM preset=
Vert= 500 counts Disp= 1 Elapsed=

Energy Counts X-Ray Lines

l.£4 833. Mg K , Mg K , fts L , fis L

1.74 3£6£. Si K , Si K

3. 59 533. Ca K , Ca K

6. 4O 336. Fe K . Fe K

Quantex)
0.160 Range= 10. £30 keV

Integral 0 =

l£-Nov-199£ 15:49:07

£5877, SW-6-4, Ifl, 04, FM Preset=
Vert= 500 counts Disp= 1 Elapsed=

Energy Counts X-Ray Lines

1.25 £138. Mg K , Mg K , Mg K , fts L , fls

1.74 8393. Si K , Si K

3. 32 3O9. K K , K K

3.70 10SO. Ca K , Ca K

4.03 103. Ca K , Ca K

5.90 11£. Mn K , Mn K

6.40 1370. Fe K , Fe K

Quantex) 183. Fe K , Fe K
0. 16O Range= 10. £30 keV

Integral 0 =

100 sees
39 sees

1O. £3O
18£93

100 sees
4£ sees

L

10. £30
43737



12-Nov-1992 15:50:26

£5877,SW-6-4,1A,05,FM
Vert = 500 counts Disp= 1

Energy Counts X-Ray Lines

Mq K , Mq K

Si K , Si K

K K

Ca K

1.25

1. 74

3. 30

3. 7O

4. O3

5.92

6. 41

2799.

10261.

199.

2459.

213.

131.

1036.

K K

Ca K

Ca K , Ca K

Mr. K , Mn K

Quantex> ISO.

Fe K

Fe K

Fe K

Fe K

Mg K

Preset=
Elapsed=

As L

100 sees
36 sees

As L

0. 160 Range= 10.230 keV

12-Nov-1992 16:02:24

25877,SW-6-4,1A,08,FM
Vert = 500 counts Disp= 1

Energy Counts X-Ray Lines

1.00 154. Na K , Na K
Zn L

Integral 0 =

Preset=
Elapsed^

10.230
51767

10O sees
48 sees

Zn L

1. 25

1. 74

3. 71

6. 4O

7.06

1522.

7607.

278.

2329.

303.

Mg

Si

Ca

Fe

Fe

K ,

K ,

K ,

K ,

K ,

Mg K , Mg K

Si K

Ca K

Fe K

Fe K

Zn L

As L

Zn L

As L

Quantex>
0. 160 Range= 10.230 keV

Integral 0 =
10.230

37541



l£-Nov-199£ 16:31:0£

£5877,SW-6-4, Ifl, 18, FM
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

10O sees
£7 sees

l.SS 610. Mg K , Mg K , Mg K , fts L , fts L

1.74 £330. Si K , Si K

3. 70 617. Ca K , Ca K

6.38 £3£. Fe K , Fe K

Quantex)
0. 160 Range= 10.£30 keV

Integral 0 =
10.£30

1£6£7

l£-Nov-199£ 16:4£:1O

177, SW-6-4, Ifl, £6, FM Preset= 1OO
•t= 5OO counts Disp= 1 Elapsed= 34
Energy Counts X-Ray Lines

1.

1.

3.

3.

4.

5.

6.

,nt

£5

74

£9

69

06

90

41

ex)
0.

£354.

8106.

151.

£141.

141.

155.

74£.

116.
160 Rai

Mg

Si

K

Ca

Sc

Mn

Fe

Fe
nge=

K

K

K

K

K

K

K

K

, Mg

, Si

i K

, Ca

, Sc

, Mn

, Fe

, Fe
10. £30

K , Mg K , fls L , fls L

K

K

K

K

K

K

K
keV 10. £3(

sees

Integral 0 43533



l£-Nov-199£ 17:il:£6
•

£5877,SW-6-4, IP,35, FM preset= 1OO sees
Vert = £OO counts Disp= 1 Elapsed= 44 sees

Energy Counts X-Ray Lines

l.£5 643. Mg K . Mg K , Mg K , As L , fts L

1.73 £433. Si K , Si K

3.63 460. Ca K , Ca K

6.41 311. Fe K , Fe K

Quantex>
0.160 Range= 10.£30 keV 10.£30

Integral 0 = 16314



TEM ASBESTOS - ient
Sample No.

EMf ' b N-
Page /_ of

TYPEOFSAMPI.F.
Air O W«er &f
Soil CD BuIkU

Other

METHOD OF ANALYSIS
EPA 600M 83-043 £3 ISO ID

LENGTHS
All Sizes (EPA) a

>0.5 LI

CIIT^ TYPE/AREA (mm ±}

pen
MCNC]
Other _

385 (H
314 a

DIRECT PREP J2"
INDIRECT PREP d

LEVEL OF ANALYSIS

>IO.O LI
PCM Ranse* 111
'i^O.'S |iur uidlli

Chrysoiile _
Amphibole

ASPECT RATIO
3:1 L7) 5:1 LI

PORE SIZE
0.45 ,miO 0.8 /i/nCD
0.1 /wilZr 0.22/unD

Oiher

GO. Area (mm2) 0.0
No. ofG.O. lo Analyze
Filler Lot No.

Approved By

Crid
Opening

Struct urt
Number

Structure
Dimensions (mm)

Width U-nRtli

Dale _ — _ _

MICROSCOPE
Serial No. 542-05-06 H600A
Serial No. 542-05-13 II600B

Volume
Grid Address f
Screen Magnification _[J
Camera Constant
Accelerating Voltage
Beam Current
K-Factor 1 *•'

KV

Analyst

Fiber Classification

NAM TM CM O) CQCMQCDQ UF AD ADX AQ ADQ AZQ AZ7.

KDS Analysis

Nu Mg Si Ca Ke
Comments

__e -2... Z-

5
/£i

r

1̂

/o L
i]

eos

j£ _/D.—

T^

r;_._rz__
JT~

IX

/o £ X

^L
n^

s
fl

o .X A?
OBSERVATIONS: Clean a Other

Debris Q' Very Light
Gypsum'O Very Light

Light CD
Light a

Moderate J^f
Moderate D

Heavy £?$ Very
Heavy Q Very

Heavy CD
Heavy Q

EMS LABORATORIES 117 West Bellevue Drive CD Pasadena, California 91105-2503 (818) 568-4065



TEM ASBESTOS ANALYSIS Sample No.
EM~ • b N
Page of

TYPE OF SAMPLE
Air O Water CZf

Soil CD Bulk O
Other

METHOD OF ANALYSIS
EPA 600/4-83443 JZJ. ISO CD

LEVH. OF ANALYSIS
Chrysolite
Amphibole

ASPECT RATIO
3:1 CD 5:1 I D

Approved By

LENGTHS
AH Sizes «EPA) CD

(fim) >OJ CD
>)OCD
>5.0CD

>KIO LI
PCM Ranee' I'll
*<>02S inn Hitll l l

> YO f

FILTER TYTE/AREA (mm ±j
MCEJZT 385 CD

PC CD 314 CD
MCNCD ' K)I7^T
Oiher

PORE SIZE
0.45/jn.CD 0.8 ,<mCD
0.1 /miCZT 0.22/wiCD

Oihcr

• DIRECT PREP JZT
INDIRECT PREP CD

G.O. Area (mm1) 00
No. of GO. to Analy/c
Filler Lot No.

06?

Grid
Opening

Slruclurc
Number

-4-3
l-i

Slruclurc

^z:
—*T

~f-

Oinirnsions (mm)

Width

'-

MICROSCOPE
Serial No. 542-05-06 H600A,Zf
Serial No. 542-05-13 1160080

Volume
Vferking Volume
Wih t

Grid Address1

Screen Magnification
Camera Constant
Accelerating Voliage
Beam Current
K Factor _

100 KV
IO

U r̂

Analyst i '"

Fiber Classification

NAM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

L-

KDS Anal>-sis

Na Mg Si Ca Ft

/o

Cornnienls

\ 1

t -1

\A

OBSERVATIONS: Clean CD. Other
Debris CZT Very Light CD

Gypsum CD Very Light d
Light CD
Light a

Moderate
Moderate CH Heavy CD

Very Heavy CD
Very Heavy CD

FIV/IR I ARORArnRIPR 117 W^t Drive O Fasadenn. California 91105-2503 CD (818)



TEM ASBESTOS ANALYSIS Uliem
Sample No.

i-ab
Page of

TYPE OF SAMPLE
Air CD Wfeter 0" All Sizes (EPA) D

LENGTHS FILTER TYPE / AREA (mm i)

Soil CD Bulk O
Oiher

METHOD OF ANALYSIS
I. ISO ID

>0.5C1

>50d
io a

pen
MCNO
Other _

385 a
sun
1017-0"

DIRECT PREP J2T
INDIRECT PREP

Amphibole

LEVEL OF ANALYSIS

ASPECT RATIO
3:1 Cl 5:1 Ml

- *° ->s '•"' "
leihl

PORE SIZE
0.45 p m Q , 0.8 ,un[D
0.1 jifljEl 0.22/until

Other

GO. Area (mm1) 00
No. of GO. toAnaly/c
Filter bit No.

fl£?

Approved By

Volume
%rting Volume
Wright
Ashed Are

Prepared By

Crid
Opening

Slrurturv
Number

4-
Structure

-̂ .P-

^3

Dimensions (mm)

Width

I0_.

length

3-2-

l^-

MICROSCOPE
Serial No. 542-05-06 H60QA<Q'
Serial No. 542-05-13 H600B d

Grid Address'
Screen Magnification
Camera Constant
Accelerating Vbliage
Beam Current
KFanor

e>
r-? •~7i />

?f "' 100 RV

Date U^ll Q 7M it -\—t ^TT(3 •Y-7>i//H^Paie

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX

Is

~7

AOQ

L/

A7X) AZ7.

KDS Analysis

Ma Me

3..

Si

ID2,

Ca Fe
Comments

/ I

(40
/o SO

¥

OBSERVATIONS: Clean Cl Other
Dcbri&£ t̂ Very Light Cl

Gypsum CD Very Light Cl
Light CD
Light CH

Moderate JS'
Moderate O

Heavy,0* Very Heavy CJ
Heavy Cl Very Heavy Cl

R^/IR I ARnnATflRlFR 117 RellevJie Drive n Pawdena. California 91105-2503 d (818)



19-Nov-l99£ 10:28:43

£5877-6-4,
Vert =

Energy

0. 51

l.£5

1. 74

3. 70

6. 39

£OO counts
Counts

334. 0
V

£6£. Mg

915. Si

11£. Ca

1£5. Fe

Quant ex >
0. 160 Range=

19-Nov-199£ 10:33:5£

£5877-6-4,
Vert =

Energy

0.51

1. £5

1. 74

3. 71

6.41

B, #O£, Sfi
£00 counts
Counts

673. 0
V

389. Mg

1388. Si

£O7. Ca

£06. Fe

Quant ex >
0. 160 Range=

Disp=
X-Ray

K ,
L

K ,

K ,

K ,

K ,

10.

Disp=
X-Ray

K ,
L

K •,

K ,

K ,

K ,

10.

= 1
Lines

Q K , V

Mg K , Mg

Si K

Ca K

Fe K

£30 keV

1
Lines

0 K , V

Mg K , Mg

Si K

Ca K

Fe K

£30 keV

Preset = 100 sees
Elapsed= 47 sees

L , V L , V L ,

K , fls L , fls L

10. £30
Integral 0 = 6369

Preset = 100 sees
Elapsed= 4£ sees

L , V L , V L .

K , fls L , As L

10. £30
Integral 0 = 9486



19-Nov-199£ 10:34:41

£5877-6-4, B, #0$ Sfl
Vert = 200 counts

Energy Counts

0.51

l.£5

1.74

3.69

4. 04

6. 41

Quant ex >
0. 160

19-Nov-199£

4£4

357

9£1

££1

44

10£

10:

0
V

Mg

Si

Ca

Sc

Fe

Range=

35 : £0

£5877-5-4, B, #05, Sft
Vert = £00 counts

Energy Counts

0.51

l.£6

1.73

3. 7O

4. 00

6.4£

Quant ex >
0. 160

885

603

1939

485

64

£15

0
V

Mg

Si

Ca

Ca

Fe

Range=

Disp= 1
X-Ray Lines

K ,
L

K ,

K ,

K ,

K ,

K ,

10.

Disp=
X-Ray

K ,
L

K ,

K ,

K ,

K ,

K ,

10.

0 K ,

Mg K ,

Si K

Ca K

Ca K ,

Fe K

£30 keV

1
Lines

0 K ,

Mg K ,

Si K

Ca K

Ca K

Fe K

£30 keV

Preset = 100 sees
Elapsed= 19 sees

V L , V L , V L ,

Mg K , Pis L , fts L

Ca K

1O. £30
Integral 0 = 79££

Preset = 10O sees
Elapsed= 30 sees

V L , V L , V L ,

Mg K , fts L , fts L

1O. £30
Integral 0 = 1£395



19-Nov-199£ 10:36:29

£5877-6-4, B, #06, Sfl
Vert = 200 counts Disp= 1

Energy Counts X-Ray Lines

0. 50

1. £5

1. 74

3. 69

6. 41

Quant ex >
0. 160

19-Nov-199£

£5877-6-4, B
Vert = £

Energy

0.51

1. £5

1.74

3. 70

Quant ex >
0. 160

506. 0 K , 0 K ,
V L

3£7. Mg K , Mg K ,

1045. Si K , Si K

£40. Ca K , Ca K

81. Fe K , Fe K

Range= 10. £30 keV

10:43:49

,#15, Sfl
00 counts Disp= 1
Counts X-Ray Lines

379. 0 K , 0 K ,
V L

£94. Mg K , Mg K ,

745. Si K , Si K

£16. Ca K , Ca K

Range= 10. £30 keV

Preset = 1OO sees
Elapsed= £3 sees

V L , V L , V L ,

Mg K , fls L , fls L

10. £30
Integral 0 = 8050

Preset = 100 sees
Elapsed= 64 sees

V L , V L , V L ,

Mg K , fls L , fls L

10. £3O
Integral 0 = 5545



19-Nov-199£ 11:£4:4£

£5877-6-4, B, #£5, Sfl
Vert = £00 counts

Energy Counts

0. 50

1. £5

1. 74

3.69

6. 40

Quantex)
0. 160

19-Nov-199£

547

446

1£50

198

111

11 :

0
V

Mg

Si

Ca

Fe

Range=

£5 : 34

£5877-6-4, B, #35, Sfl
Vert = £OO counts

Energy Counts

0.50

l.£5

1.74

3. 7O

3.97

6. 4O

438

335

101£

£4O

4£

104

Quant ex >
0. 160

0
V

Mg

Si

Ca

Ca

Fe

Range=

Disp= 1
X-Ray Lines

K ,
L

K ,

K ,

K ,

K ,

10.

Disp=
X-Ray

K ,
L

K ,

K ,

K ,

K ,

K ,

10.

0 K , V

Mg K , Mg

Si K

Ca K

Fe K

£30 keV

1
Lines

0 K , V

Mg K , Mg

Si K

Ca K

Ca K

Fe K

£30 keV

Preset = 100 sees
Elapsed= 44 sees

L , V L , V L ,

K , fts L , fls L

10. £3O
Integral 0 = 8546

Preset = 10O sees
Elapsed= £3 sees

L , V L , V L ,

K , fis L , «s L

10. £30
Integral 0 = 8451



ASBESTOS ANALYSIS -lieru
Sample No.

- jb r
Page l_ of

TVDC nc citfoi r
« I I L* ft OTliVAA L.L.

Air O Witcr B
soil a Bulk a

Other

LENGTHS FILTER TVrE / AREA (mm ±)
AllSitts(EPA)(D ., MCEJZT 385 Q

0*i) >0.5 O PC Q 3M D
MCNCD

UIRELT
a

MICROSCOPE
Serial No. 542-0546 HM
Serial No. 542-05-13 H600B D

METHOD Of ANALYSIS
EPA 600/4 -83-0430. 1SQ d

LEVEL OF ANALYSIS
Chrwotifc
Amphiholr

ASPECT RATIO
3:1 H 5:1 I..1

ApfHwed Bv Dale

>5.0 fl Other

pruo~!!!Fl PORE SIZE
S^MfJJ, 045 ̂ n 0.8^0

£\0 t>m tcnflhl 01 fia Cj 0.22 /Ifll D

ftlhff

f,0 Arr»(mm'}0n £>£> 7
No «f nO toAnalyjr 3-O
Filler Lm No. ycg^Qfiiqi^j

Volume
Vferking Volume 2-

liters
Grid Address-
Screen Magnification
Camera Constant

•rams
Ashed Area

Prepared By _

Date _4W!

Accelerating Voltage
Beam Current {O
K fcoor

100 KV
fin

Orid
Opening

._L_

S(ruclurt
Number

<?(
PL
6'V

c
i
>^
?a
e?
(P^JQ0

0
\\

YL~
-V2?

(

-

Lf

Structure

<£*
"'&-

P
ip

" F
p

f/f>
P-

^fp
^'^YD
£ '
F

Dimcnsiuns (nmi)

Width

(0
•?

..5T.

'Z/
JL.C.

<̂-f3,
&

r^ ^ *"

pj

,̂ ^7

n

Ix-n^Ili

HO

ns"
LfO
j2^r
gxO

^5^
s^~
<2X
^S"
/6C
^^

?̂;O
107

Fiber Classification

NAV

—

I/

TM

-••

Ol CO.

—

CQ

OBSERVATIONS: Qean d OUw
Debris 0^ Very Ligt

Gypsum d Very Ligt

CMO CDQ UF AD AX ADX

?r
it d Light CD
it d Light CD

AQ

t/

vy
L/

^
\s
<./

(/
^
\s
V

I/
v/
I/
Vx

ADQ AZQ AZ7.

KI)S Anal\-sis

Na Mg

3

-^
5
df

<?

3

Si

/O

fo
10
/c-
fc

(0

Ca

Z

!L
2̂.

^

$.

Fe

./.

|

Comments

^-/k, T^^c../?.1/^
^S,^ ^ ;

,/"^,/j-*^^ L^ —

<•.„ /k £?

-t-«- •

,_ _
^^

-. 1 —

0, -.
. t-^
n .̂

£^>5> 'T'i -e^ic^i'-f

Moderate 43""̂ ~ . Heavy JEJ .Very Heavy d
Moderate d Heavy d Very Heavy d



TEM ASBESTOS Sample No. Page of

TYPE OF SAMPLE
Air d Water 0"
Solid Bulled

Oiher

METHOD OF ANALYSIS
EPA 600/4-83-043 JZJ. ISO CD

LEVEL OF ANALYSIS
Chrysolite
Amphibolc

LENGTHS
All Sizes (EPA) d

Ouii) >OJ d
>uoa
>5od
>iood

PCM Rane* d

2tS.O

FILTER r,'PE/AREA (mmt)
MCEJZT 385 d

PC d 314 D
MCNd ' 1017 .ef
Oihcr

PORE SIZE
0.45/mid 0.8 pmD
ttl putt 0.22/im D

Other

DIRECT PREP JZT
INDIREQ PREP d

MICROSCOPE
Serial No. 542-05-06 H600A d
Serial No. 542-05-13 H600B d

ASPECT RATIO
3.1 r'i s.i n

GO. Area (mm') 0.0
No of GO. to Analyse
Filler Lm No.

06?

Volume liiers
Working Volume j2 ml
Weight grams
Ashed Area 1_ %

Approved By Dale
fe

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage .
Beam Current
K-Facior

100 KV

Prepared By Vl-s>
Date DaleP^

Grid
Opening

/

, , .,

1
Structure
Number

[&

n
(a

id
"M
ISL-
w,
\l C_ji v./̂

'^
1$
*27]
4%
1̂ _
£~jj£J

Structure

*̂rfb>
t~fr>

rffi
•pp
F-
p
P
r
P
P
f-

^

Dimensions (mm)

Width

/4

^

\

2.

9
Lr
fo
^•2,

^

^

U-nKlh

'7.O

6C
L(O

^<^C

9^
^O
2,0
<TJ^
(|c^f

^O

^j^T
kC
1(0

6O

•
'""• H J\ ^\— fcr-

Fiber Classification

NAM

--•-

v/

^

TM CM CD CQ

OBSERVATIONS: Clean CD Oth<
Debris CD Very Ligl

Gypsum CD Very Ligl

CMQ CVQ UF

I/

• /

I/

AD

'

\\ \m

?r
it CD Light CD
it CD Light CD

AQ

i/

7
,/
w
^
i/
</

cX

V
is

ADQ

'

AZQ A7./

•i
KDS Anal\-sis

Na Mg

H

Si

/^

Ca

£

Fe

Moderate CD Heavy
Moderate CD Heavy

Comments

% ^ c^. aJ./
 vyL

^

7T/ e ft. o://'/^

I..C

c^

*/> ̂  e« ,^/. '/^_

^0 .̂ 7-»^--^V''^

77' -*--£^ ^ /• r--c.
//•> •eZL.cxf. — rr /• pxL^-

[~1 .Very Heavy CD
CD Very Heavy CD

PK/IR I 117 W>st Bellevne Drive PD Pasadena. California 91105-2503 CD (818)



19-Nov-1992 12:13:54

25877-6-4, c, #01, frn
Vert = 500 counts Disp= 1

Energy Counts X-Ray Lines

D K0.

1.

1.

3.

3.

4.

6.

50

25

74

31

69

03

41

£985.

2362.

7595.

143.

1624.

216.

826.

0
V

Mg

Si

K

Ca

Ca

Fe

K ,
L

K i

K ,

K ,

K ,

K i

K »
Quantex)

0. 16O Range= 1O.230 keV

Preset=
Elapsed=

100 sees
43 sees

Mg K , Mg K , fis L

Si K

K K

Ca K

Ca K

Fe K

fls L

19-iMov-1992 12 : 16: 40

25877-6-4,c,*K>£,FM
Vert = 200 counts Disp= 1

Energy Counts X-Ray Lines

K

Integral 0 =

Preset=
Elapsed=

10.230
30O49

100 sees
32 sees

0. 51

l.£5

1. 74

3. 70

4. 04

6.40

1146.

812.

2474.

560.

90.

££9.

Q
V

Mg

Si

Ca

Sc

Fe

K ,
L

K »

K ,

K ,

K ,

K ,

Mg K , Mg K

Si K

Ca K

Ca K , Ca K

Fe K

Os L fls L

Quantex)
0. 160 Range= 10.230 keV

Integral 0 =
1O.230

13177



19-Nov-199£ 12:19:54

£5877-6-4, c, #03, FM
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

O.51 1375. O K ,
V L

1.25 1084. Mg K ,

1.74 3103. Si K ,

3. 70 580. Ca K ,

4.03 91. Ca K ,

6.41 308. Fe K ,

Quant ex >
0. 160 Range= 10.

19-NQV-1992 12:21:16

0 K ,

Mg K ,

Si K

Ca K

Ca K

Fe K

£30 keV

£5877-6-4, c, #O4, FM
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

0.51 1589. 0 K ,
V L

1.25 1£83. Mg K ,

1.74 3555. Si K ,

3.69 791. Ca K ,

6. 41 371. Fe K ,

Quantex)
O. 160 Range= 10.

0 K ,

Mg K ,

Si K

Ca K

Fe K

£30 keV

F'reset = 100 sees
Elapsed= 30 sees

V L , V L , V L ,

Mg K , As L , fls L

10. £30
Integral 0 = 15365

Preset = 100 sees
Elapsed= 39 sees

V L , V L , V L ,

Mg K , fts L , fls L

10.23O
Integral 0 = 17790



19-Nov-199£ 12:23:33

£5877-6-4,c, #05, FM
Vert = SOO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

0.51 S1O. Q K , O K , V L , V
V !_

l.£5 Ale:. Mg K , Mg K , Mg K , As

1.74 119S. Si K , Si K

3. 68 £65. Ca K , Ca K

100 sees
65 sees

Ps L

Quantex>
0. 160 Range= 1O.£30 keV

Integral 0 =
1C.£30

7445

19-Nov-199£ 12:33:50

£5877-6-4,c, #14, FM
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

0.51 498.

Preset=
Elapsed=

100 sees
45 sees

l.£6

1. 74

3.68

3£1.

951.

199.

Q K , O K , V L , V L , V L
V L

Mg K , Mg K , Mg K , fts L , fls L

Si K , Si K

Ca K , Ca K

Quantex)
0. 160 Range= 10.£30 keV

Integral 0 =
1O.£30

5815



19-Nov-1992 12:43:23

25S77-fc-4,c, tt26,FM Preset= 10O sees
Vert = 2OO counts Disp= 1 Elapsed= 62 sees

Energy Counts X-Ray Lines

0.51 656. 0 K , Q K , V l_ , V L , V i_ ,
V L

1.25 53S. Mg K , Mg K , Mg K , fts L , tts L

1.73 1493. Si K , Si K

3.69 346. Ca K , Ca K

Quantex>
0.160 Range= 10.230 keV 10.230

Integral 0 = 712O



Analysis of er ijy Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 25877

Sample No. SW-7-4

Date 11 /18 /92

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

:> 5 Micron length (chrysotile)
:> 5 Micron length (amphibole)

Mass (Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysotile
Fibers in Sample
More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Detection Limit
* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Client SCHAFER&ASSOC.

Reference W.RGRACE

1 1 MFL

*BDL
1 1

MFL
MFL

*BDL
3.2

MFL
MFL

*BDL
22

Ufl/L
UO/L

LESS

MORE

8.6 to

0.2

14 MFL

MFL

O -0.49

0

O - .04

0

0 - 9.9

26

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49

13

14

1 5 10

1 6

Particle Width - Microns
.05 - .09 .1 - .14 .15 - .19 .2 - .24

Aspect Ratio L/W
10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9

1

2.5 & UP

36

.25 & UP

32

50 & UP

7

5 /vsn> c=i\ /i<^ i A Finn ATnRlFR 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



TEM ASBESTOS ANALYSIS
(/

No 1

Page

TYPE OF SAMPLE. LENGTHS
Air O Water 2f All Sizes (EPA) O
SoilD BulkD (/im) >0.5

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 2f ISO a

>I.OD
>5.on

FILTER TYPE / AREA {M,,T, T)
MCEJZT 385 a

PC D 3I4 d/
MCN D KWtt
Olher

PCM Range* a
12(125*!;, width

£ 5.0 Hm length)

Amphibole

ASPECT RATIO
3:l & 5:l d

Approved By : Date //-

0.45/im CD 0.8 ym
0.1 (11110" 0.22 junD

Other

GO. Area (mm2) 0.0 COT
No. of G.O. to Analyze ^
Filter Lot No. J4ft£>l ^ <?/<?>-{ /9

Grid
Opening

Slruclurc
Number Structure

Dimensions (mm)

Width Length

DiKKLT
INDIRECT PREP d

of

MICROSCOPE
Serial No. 542-05-06 H600A E3
Serial No. 542-05-13 H600BJ3T

Volume liters
Working Volume ^V? ml
Weight grains
Ashed Area

Prepared By

Grid Address _
Screen Magnification
Camera Constant '7"7- ~(
Accelerating Voltage
Beam Current
K-Factor j

100 KV
/mi

V V - W - Q ? Analyst. Date

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UK AD AX ADX AQ ADQ AZQ AZZ

CDS Analysis

Na Mg Si Ca Fe
Comments

6-7 v' L ML
io &£>*>
iffm_ IX

f'H V
V 10 I

1C

r V

lo i_
1 I t-j^ In to

(-,

LfQ [x
V -7 Io I

OBSERVATIONS: Clean CD Other
Debris_O-^ Very Light CD

Gypsum CD Very Light CD
Light CD
Light CD Moderate CD

Heavy CD
Heavy CD

Very
Very

Heavy CD
Heavy CD

RAN© EMS LABORATORIES 117 West Bellevue Drive d Pasadena, California 91105-2503 d (818) 568-4065



TEM ASBESTOS ANALYSIS aw- 3- EML
Page

Nu.
Of

1
Grid

Opening

M\ •

C

~"7c

MET
EPA 600/4-8

LE
rhrysotile
Amphibole

Approved By

Structure
Number

\[j

n
\Gi
^ \1/1
•Th
7'L(

TYPE Or SAMPLE
Air CD Water 0 All

Soil ED Bulk D
niher

HOD OF ANALYSIS
3-043 & ISO D p

VEL OF ANALYSIS %(

ASPECT RATIO
3.1 a 5:i a

Date

LENGTHS FILTER
Sizes (EPA) CD Ml
On) >0.5 CD

>I.O CD M(
>5.0 n Oil
> io.o CD

CM Range* CD
>0.25 pin widih "™
£5.0 fini lenglhl O.I

G.O. Area (mm
No.ofG.O. to
Filler Lot No

TYPI
:EJ2
PCC
:NC
ier

(llll C

M/» (2

!)00
Analy
Hr.

: / AREA (mm+)
J 385 D
] 314 D
] 1017 CD

1
n

Ôih

0

0.8 j imD
0.22 pm CD
fr

^?
?e ^ n
£ti.c['olQij

Structure

^

f-

\-***

^L
£-
fft>
9-

Dimensions (mm)

Width

|7
L4

V vC

%
%

|
7
(0

length

^O
u c

' lf>
2^-^

X"

1>7
I<c7"
«^f./
^0

[ft\

ejl Volume
Workin
Weigh!
Ashed

Prepare

INDIRECT PREP CD

liters
> Volu me nt

\rea

d B y

? ml
grams

%

f£
VV ^ 7

Fiber Classification

NAM TM CM CD CQ

OBSERVATIONS: Clean CD Oth
Debris CD Very Ligl

Gypsum CD Very Ligl

CMQ CDQ UF

^

L/

tX
f /U'

AD \K MM

er
it CD Light a
it CD Light D

AQ

U

|/

f /

L/

ADQ

J^

AZQ

-

AZZ

Ifl Grid Address
^gl Screen Magni
K3 Camera Const
HO Accelerating \
Ij4 Beam Current
IW K-FactorĤ
J Analys
•1

EDS Analysis

Na

£

Mg

$

<£

Si

fr

/^

Ca

MICROSCOPE
Serial No. 542-05-06 H60QA D
Serial No. 542-05-13 H600B n

ricaiion \

am
MUM> 100 KV

fim

I Date

Fe

'I

^

Comments

T* wo •£ ^~-
./€/> ^
77T^0^o-(f/^._

, .— c-^

it'.fS } [ jf* tL^f* f 't/oyi'/ ( *-- -C

^7 / /** /

Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

FMS LARORATORIFR 117 West Rellevne Drive O Pasadena, California 91105-2503 O (818) 568-4065



12-NOV-199S 17:58:06

£5877,SW-7-4,1ft,01,FM
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

1.74 3419. Si K , Si K

3. 69 70. Ca K , Ca K

Preset=
Elapsed=

100 sees
£5 sees

Quantex>
0. 160 Range= 10.£30 keV

Integral 0
10.£30

1£005

l£-Nov-199£ 18:01:31

£5877,SW-7-4, 1ft,0£, FM
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset—
Elapsed:

100 sees
45 sees

l.£6

1. 74

3. 31

3. 70

6. 41

861.

3456.

15£.

437.

506.

Mg K , Mg K , Mq K , fts L , fts L

Si K , Si K

K K , K K

Ca K , Ca K

Fe K Fe K

Quantex)
0. 160 Range= 10.£30 keV

Integral 0 =
.£3O
18866



12-NOV-1S92 18:06:01

£5877,SW-7-4, 1ft,03,FM preset= 100 sees
Vert= 200 counts Disp= 1 Elapsed= 5O sees

Energy Counts X-Ray Lines

l.£5 428. Mg K , Mg K , Mg K , fls L , fls L

1.73 2270. Si K , Si K

6.41 487. Fe K . Fe K

Quantex>
0.160 Range= 10.230 keV 10.23O

Integral 0 = 14737



12-Nov-1992 18:16:30 LN Testng

25877,SW-7-4,1ft,04,FM
Vert = 500 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed:

100 sees
44 sees

1. 25

1.74

3.69

4. 0£

6.40

1771.

6426.

1496.

196.

499.

Mg K , Mg K , Mg K , fls L ,

Si K , Si K

Ca K , Ca K

Ca K , Ca K

fts L

Fe K Fe K

Quantex>
0. 160 Range" 10.£30 keV

12-Nov-199£ 18:21:£6

£5877, SW-7-4, 1ft, 0<£, FM
Vert = SCO counts Disp= 1

Energy Counts X-Ray Lines

Integral 0

Preset=
Elapsed=

10.£30
303£5

100 sees
48 sees

l.£5 378. Mg K , Mg K , Mg K , fls L , fls L

1.74 1503. Si K , Si K

3.69 £75. Ca K , Ca K

6. 4O ISO. Fe K , Fe K

Quantex>
0. 160 Range= 10.230 keV

Integral 0
1O.£30

11734



i£-Nov-i99£

£5877,SW-7-4, Ifi,07, FM
Vert = 500 counts Disp= 1

Energy Counts X-Ray Lines

l.£5

1. 74

4. 49

6.40

7.07

649.

3867.

15£.

1134.

189.

Mg

Si

Ti

Fe

Fe

K ,

K ,

K ,

K ,

K ,

Mg K , Mg K

Si K

Ti K

Fe K

Fe K

Preset=
Elapsed2

fls L

100 sees
48 sees

fts L

Quantex>
0.160 Range= 10.£30 keV

l£-Nov-199£ 18:49:36

£5877,SW-7-4,1ft,15,FM-
Vert = 500 counts Disp= 1

Energy Counts X-Ray Lines

Integral 0 =

Preset=
Elapsed1

10.£30
£3151

10O sees
48 sees

1.

1.

3.

3.

6.

£5

74

32

69

4£

1£0£.

4546.

191.

6£0.

301.

Mg

Si

K

Ca

Fe

K

K

K

K

K

1

,

,

?

1

Mg K , Mg K , Mg K , fts L , fls L

Si K

K K

Ca K

Fe K

Quantex)
'0.160 Range= 10.£30 keV

Integral 0 =
10.£30

££880



l£-Nov-199£ 18:53:45

£5877,SW-7-4,Ifl,17,FM Preset= 100 sees
Vert = 500 counts Disp= 1 Elapsed= 48 sees

Energy Counts X-Ray Lines

l.£5 752. Mg K , Mg K , Mg K , fls L , fls L

1.74 31£0. Si K , Si K

6. 40 686. Fe K , Fe K

Quantex>
0.160 Range= 10.£30 keV 10.£30

Integral 0 = 19401



13-Nov-199£ IS:31:05

£5877,SW7-4,ft,£3,FM preset= ICQ sees
Vert = 500 counts Disp= 1 Elapsed= 86 sees

Energy Counts X-Ray Lines

1.01 152. Na K , Na K , Zn L , Zn L , Zn L ,
Zn L

Mg K , fls L , fts Ll.£5

1.74

3. 33

3. 67

£. 4O

7. 05
Quant ex >

O.

1073

661£

99

135

Mg

Si

K

Ca

£035. Fe

£78

OOO

Fe

Range=

K

K

K

K

K

K

, Mg

, Si

» K

, Ca

» Fe

, Fe

10. £30

K ,

K

K

K

K

K

keV 10. 110
Integral 0 = 39487



TEM ASBESTOS ANALYSIS Client
Sample No.

o ^b N~.
Page /

TYPE OF SAMPLEl i t* vi tiniMi 1*1* LCJMj 1 tlij

AirtDUfcter^I All Sizes (EPA)
SoilO Bulin

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 JZf. ISO d

LEVEL OF ANALYSIS
Chrysotile . _
Amphibole _ '. _

(/MI) >0.5 CD
>I.O D
>s.on
>io.o a

PCM Range* CD
•I>0.2S fim widih

iu length)

HL1EKTYPE/AREA (mmi)
MCEJZT 385 EH

PC a 314 a
MCN a ion a
Oiher

PORE SIZE
(145 fund 0.8 finiD
0.1 junE" 0.22^n a

Other

DIRECT PREP^T
INDIRECT PREP D

ASPECT RATIO
3:1 O 5:1 d

G.O. Area (mml 0.0
No. of G.O. to Analyze
Filler Lot No. W

\blume
Vibrking Volume
Might
Ashed Area

liters

grams

Approved By Date
Prepared By

V l - V V - Q ?

®

Structure
Number Structure

F

P

Dimensions (mm)

Width

^L

/S

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF

v/
L/

AD AX ADX AQ ADQ AZQ AZZ

MICROSCOPE
Serial No. 542-05-06 H600A CU
Serial No. 542-05-13 H600B. O

Grid Address _
Screen Magnification /^3Q?
Camera Constant

X

Accelerating Voltage _'f-&
Beam Current CO
K-Faclor 777

)) -/?-f2-

EDS Analysis

Na Mg Si Ca Fe
Comments

2
jo. 2-

/C

0

v/

ZL v/

f* V"

OBSERVATIONS: Clean Other
Debris d Very Light CU Light CD

Gypsum CU Very Light CU ho jL Lffiy
Moderate Heavy CD \ery Heavy CD

Heavy CD

EMS LABORATORIES 117 West Bellevue Drive CD Pasadena, California 91105-2503 CD (818) 568-406:



TEM ASBESTOS ANALYSIS EM_ ....b N
Page

-f

of

TYPE OF SAMPLE
Air d Water JZl All Sizes (EPA) d
SoilO BulkD Oun)>0.5n

Oiher

METHOD OF ANALYSIS
EPA 600/4-83-043 j£f ISO d

>5.on
>io.on

FILTER TYPE / AREA (mm±)
MCEJZT 385 D

PC D 314 O
MCN n ioi7 n
Oiher

PORE SIZE

DIRECT
INDIRECT PREP CH

MICROSCOPE
Serial No. 542-05-06 H60QA CD
Serial No. 542-05-13 H600B O

H
P| Chrysolite

rV-M KailfC 1 1 ,., [—

LEVEL OF ANALYSIS '' *° » ""' widlh " , Mm ^
£50 ^ui k-njiihl O.I Illll [^

9| Amphibole

1!•• Approved By

Grid
Opening

2-

A)
c/

Structure
Number

K
/?-
i*
f?
fflnfc

*ffl
2-2X"

2^3
'Zy
'Z-S

?£
^T2-
*"̂  G'
t~*tJ

'Ztf
^o

ASPEQ RATIO
3:1 CD 5.1 CD

Dale

GO. Area (mrr
No. ofG.O. to
Filler Lot No

')0.0
Analy

1r
Oth

0

0.8 junD
0.22 /un O

7* V O

r^/l/t q7>f t f ( J

Structure

'/"O"^

r* —
g
w>
MP

fv^D
MO
/si
/^
r
r̂^-
r^_

7^-

Dimensions (mm)

Width

-6
l'-5"

n^
/ ^"
2>

— •

1-6

ĉ>

&̂
\o
3
£

length

5c>
U^
"^5"

2.4X
2^</
2,2-

96^
^O

3O
2X5"
2-1/
^>
? ^
^G
'-Li

Fiber

NAM TM CM CD CQ

OBSERVATIONS: Clean d Oth
Debris CD Very Ligl

Gypsum d Very Ligl

CMQ CDQ

M

1
Volume
Wbrkin
Weigh!
Ashed

Prepare

> Volu

\rea

d B y

me *7 1

liters
^ ml
grams

%

f£
_ vV -Cl ?

Classification

UF

•

^
v/

V

^

xAD

^

^

AX \0\

v/

>

iX

JXyi/
i/
•
L

er
it d Light d
it d 0( Light d

N I./V c< ufa^ ;/

AQ

•

I

^

X

/

ADQ

/

-J/

AZQ

f

AZZ

MR Grid Address
^^ Screen Magni
KJJ Camera Const
H3 Accelerating V
1^1 Beam Current
Pjl K-Factor

Analys

icalinn \
anl
Mbw 100 KV

it m

( Date

EOS Analysis

Na Mg

3

^

Si

A)

/tf

Ca

2

r^

Fe

/

/

Comments

<£2>-j 7 ^ymoU/i.
r-Vtookk^

JWhioC, ^_
•7^2 Mo fa

-^Wkni;^
It

If
M

//
c

Moderate EH Heavy d Very Heavy d
.^ p Moderate d Heavy d Very Heavy d

EMS LABORATORIES 117 West Bellevue Drive'' d Pasadena, California 91105-2503 CD (818)568-4065



TEM ASBESTOS ANALYSIS
rv <JL

EM,~ ' b N
Page of

TYPE OF SAMPLE
' Air ID Water &
Soil ID Bulk CD

Other

METHOD OF ANALYSIS
EPA 600/4-83 043 £Tf ISO D

LEVEL OF ANALYSIS
Chrysolite
Amphihole

icvrrnc
• .1«*U I lltj

All Sizes (EPA) ID
] >05 fD

>son
>ioon

PCM Range* LI
m wnlih

HI lfii|Mhl

FILTER TYPE/AREA (mm ±)
MCE £3" 385 LD

PC O 314 fD
MCN ID 1017 (D
Other

PORE SIZE
0.45 fiin LD 0.8 /mi LD
0.1 ji/iil?T 0.22 /imLD

Other

ASPECT RATIO
3:1 f. 1 5:1 ID

Approved By Date

GO. Area (mm1) 00 ... 0
No. of GO to Analyze
Filler l-oi No. \4r,^M ^ol^ ft

C.rid
Opening

Slruclurv
Numl>er Slruclure

F-

T

Dimensions (mm)

Width

6
Tt
57

DIRECT PREP^T
INDIRECT PREP LD

Grid Address

MICROSCOPE
Serial No. 542-05-06 H600A fD
Serial No. 542-05-13 II600B D

Volume —
WorLing Vblume ^O ml
Weight grams

Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K Factor

100 KV

NAM

Fiber Classification

TM CM cn CQ CMQ CDQ UF AD M)\

\/

y

-AQ ADQ AZQ

Analyst.

F.DS Analysis

Date

Na Mg Si Ca Fe
Comments

if

J

V

OBSERVATIONS: Clean
Debris

Gypsum

Other
Very Light
Very Light

Light ED
Light 0

Moderate (HI
Moderate (HI

Heavy CD Very Heavy CD
Heavy CD Very Heavy CD

io.^o-1-.r.o rvirr.-....-:*. 01 me i CAT I I /oio\ (r<Q



13-Nov-199£ 08:11:53

£5877-7-4,B,#01, RS
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

0. 50 557.

l .£4

1.74

3.7O

33£.

1189.

£91.

K 0 K

Ca K Ca K

Preset=
Elapsed=

, v
V L

332. Mg K , Mg K , fts L , fts L

Si K , Si K

100 sees
65 sees

Quantex>
O. 16O Range= 1O.£3O keV

13-Nov-199£ 08:13:££

£5877-7-4,B, #0£, RS
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

0. 51

1. 73

44£. 0 K , O
V L

Integral 0 =

Preset=
Elapsed=

K , V L

1189. Si K , Si K

V

10.£30
10537

1OO sees
£7 sees

Quantex)
0. 160 Range= 1O.£30 keV

Integral 0 =
10.£30

51£6



13-Mov-ig3£ 08:14:31

£5877-7-4,B, #03, RS
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

1.74 6£0. Si K , Si K

10O sees
30 sees

O . 5 1 £53. O K , O K , V L , V L , V L ,
V L

Quantex>
O. 16O Range= 10.£30 keV 10. £30

Integral 0 = 3456
13-Nov-199£ 08:15:47

£5877-7-4,B,#04,RS
Vert= £OO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

0. 50

1.73 60S. Si K , Si K

100 sees
3£ sees

£03. O K , O K , V L , V L , V L
V L

Quantex)
0. 160 Range= 10.£30 keV

Integral 0 =
10.£30

4165



13-Nov-199£ 03:20:05 £5877-7-4,B,#08, RS

ENERGY COUNTS X-RflY LINES

0. 50

0.99

1. £5

1.. 74

3. 35

3. 70

4. 0£

5. 90

6.43

7.04

1044.

60.

91S.

£690.

68.

613.

76.

53.

185.

0 Kfll,

Zn Lfll,

Mg Kfll,

Si Kfll,

K Kfll,

Ca Kfll,

Ca KB1,

Mr, Kfll,

Fe Kfll,

0 Kfl£, V Lftl,

Zn Lfl£, Zn LB1

Mg Kfl£, Mg KB1,

Si Kfl£

K Kfl£

Ca Kfl£

Ca KB3

Mn Kfl£

Fe Kfl£

44. Fe KB1, Fe KB3
13-Nov-199£ OS: £1:33

£5877-7-4
Vert =

Energy

0.51

1.S5

1. 73

3.71

6. 39

, B, #09, RS
£00 counts Disp= 1
Counts X-Ray Lines

£95.

186.

652.

95.

91.

0 K , 0 K
V L

Mg K , Mg K

Si K , Si K

Ca K , Ca K

Fe K , Fe K

Preset=
Elapsed=

1QO sees
37 sees

, As L fts L

Quantex>
0.16O Range= 10.£3O keV

Integral O =
10.£30

5175



13-Nov-199£ 03:48:33

£5877-7-4,B,#19,RS Preset= 100 sees
Vert = 50O counts Disp= 1 Elapsed= £6 sees

Energy Counts X-Ray Lines

, O K , V L , V L , V L ,

Mg K , Mg K , Mg K , fls L , fts L

, Si K

, K K

, Ca K

, Fe K

Quantex>
0.OOO Range= 10.£30 keV 10. ilO

Integral 0 = 1£013

0.51

1. £5

1. 74

3. 31

3. 70

6. 40

1£58.

355.

£60£.

100.

581.

£45.

0
V

Mg

Si

K

Ca

Fe

K
L

K

K

K

K

K



13-Nov-l99£ 03:54:51 £5377-7-4, B, tt££, RS

ENERGY COUNTS X-RAY LINES

0. 50

1. £5

1.73

3. 2£

3.63

4. OS

6.41

1987. 0

16£4. Mq

47£8. Si

S£. K

1£37. Ca

1&3. Ca

304. Fe
13-Nov-199£

£5877-7-4, B
Vert = £

Energy

O.5O

1 . OO

1. £5

1.74

3.68

6. 41

KA1,

KA1,

KA1,

KA1,

KA1,

KBI,

0 Kft£, V LAI,

Mg KflS, fog KB1,

Si KA£

K Kft£

Ca Kft£

Ca KBJ

KAl, Fe KA£
09:16:18

, #37, RS
00 counts Disp= 1
Counts X-Ray Lines

59£.

53.

394.

1296.

£54.

1£S.

0 .K ,0 K
V L

Na K , Na K
Zn L

Mg K , Mg K

Si K , Si K

Ca K , Ca K

Fe K , Fe K

Preset= 100 sees
Elapsed= 18 sees

, V L , V L , V L

, 2n L , Zn L , Zn L

, Mg K , As L , As L

Quantex)
O. 000 Range= 10.£30 keV 10.110

Integral 0 = 5£38



TEM ASBESTOS ANALYSIS Client EMS Lab No.
Page f. of

TYPE OF SAMPLE
Air LD Wiict 5Zf
SoiILD BulkLD

Other

METHOD OF ANALYSIS
EPA 600/4 83443 J2f ISO d

LENGTHS
All Sizes (EPA) (D

(jwi| >0.5 O
>ioa
>5oa
>K)OD

PCM Rana' Cl

FILTER TYPE / AREA (mrai)
- MCEJZT 385 D

PC a 3M a
MCN D »n a

LEVEL OF ANALYSIS
Chrysoiile _
Amptiibole

ASPECT RATIO
3:1 n 5.1 O

PORE SIZE
n.e r— , no «— ,0.45pm Cl 0.8 tan U
0.1 fin L-5 0.22 /un O

Other

Approved By Date

GO. Area (mm') 0.0 _J>
No. of GO. 10 Analyze
Filer utf N'o. |ifi£>L

Of

(irid
pening

Slriiclurt1

Nuinlxr

•£.

Slruclure
Dimensions (mm)

Width

-±-

MICROSCCPE
Serial No. 542-05-06 H600A (D
Serial No. 54245-13 H600BI3'

Yblume
\\brking Volume
V*ighl
Ashed Area

Prepared By

Grid Address
Screen Magnification
Camera Constant Q
Accelerating Voltage
Beam Curmtf,
K Factor ^

Analyst

\<c,
H»KV

Fiber Classification

NAM TM CM CD CQ MQ CDQ UF AD AX ADX AQ ADQ AZQ
'

EDS Analysis

Na MB

3-

Si

ID.
o
lo
10

Ca Fe
Comments

\\

41
h

SI
C

u-

OBSERVATIONS: Clean CD

Gypsum CD

Other _
Very Light d
\fery Light CU

Light D Moderate*®*
Light CD Moderate CD

Heavy CD Very Heavy CD
Heavy CD Very Heavy CD



TEM ASBESTOS ANALYSIS Sample No.

EM:
Page

7> f -t

of

TYPE OF SAMPLE
Air O Water-ET
SoilD Bulk ID

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 j2f ISO CD

LEVEL OF ANALYSIS
Chrysolite.
Amphibolc

LENGTHS
All Sizes (EPA) CD

(jim) >0.5 D
>I.OD
>5.0D

>K).OCD
PCM Range* CD
• |>()25 >iiu width

£50 ,1111 length)

FILTER TYPE / AREA (mmf)
MCEJZT 385 D

PC a 3M a
MCN a ioi7 a
Other _

0.1

ASPEQ RATIO
3.10 5:1 CD

G.O. Area (mmj) 0.0 0
No. of G.O. to Analyze
Filler Lot No. "

Approved By Daw

Grid
Opening

Slruclure
Number Structure

Dimensions (mm)

Width length

MICROSCOPE
Serial No. 542-05-06 H600A D
Serial No. 542-05-13 H600B CD

PORE SIZE
0.8
0.22

Other

Grid Address
Screen Magnification
Camera Constant Q
Accelerating Voltage
Beam Current }O'
K-Factor

100 KV
fin

Analyst b

Fiber Classificalion

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

RDS Analysis

Na Mg Si Ca Fe
Comments

^
-^

SL
$-

£.

f
O-S £

-E O

E
ito 1 1

OTIONS:

10
OBSERV Clean D

Debris
Gypsum CD

Other
Very ligta O
Very Light d

Light
Light

Moderate t̂ f

Moderate LU

Heavy CD Very Heavy CD

Heavy d Very Heavy D



TEM ASBESTOS ANALxSls
EM,"
Page

-b N-
I 7

of

TYPE OF SAMPLE
Air [D Water
SoilD BulkD

Oiher

METHOD OF ANALYSIS
EPA 600/4 83 «3 Ef ISO O

LEVEL OF ANALYSIS
Chrysolite _
Amphibolc

LENGTHS
All Sizes (EPA) O

(jun) >0.5 D
>IOO
>5on
>K)0[D

PCM Range* D
•|>02S ,,», width

2 5O fim Icnfihl

ASPEQ RATIO
3:1 n 5:1 D

nLTER TYPE / AREA (mrni)
MCEJZT 385 D

PC D 314 D
MCN n wn n
Other _

PORE SIZE
0.45HHiCl 0.8 pmD
0.1 ^L^T 0.22 /unD

Other _

DIRECT PREP^T
INDIRECT PREP D

MICROSCOPE
Serial No. 542-05-06 H60QA D
Serial No. 542-05-13 H600B tt

GO. Area (mm?) 0.0 _0
No. of G.O. to Analyze
Filter Lot No. \4ci£_M

P r

Approved By Date
4ft

Volume liters
Working Volume ^O ml
Weight grams
Ashed Area %

Prepared By

Grid Address
Screen Magnification
Camera. Constant
Accelerating Voltage
Beam Current
K-Factor /'

' X
100 KV

/un

Ĝrid
Opening

1<

Structure
Number

'^1

^0-
^-2,

Structure

P
\>V

Dimensions (mm)

Width

^
P^

/ '^

l>en|>lh

2"7--U t.

S^
^/D

Fiber Classification

NAM

y X

TM

X

CM CD CQ CMQ CDQ UF AD AX \m
_^

i— -^

AQ
•^

^

ADQ

^

AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

-^&vyV>//J&

— 1 '
'Tv<?yv\^l>^'

OBSERVATIONS: Z)^ Other
Debris J2 Very Light

Gypsum CD Very Light
Light
Light CD

Moderate
Moderate

Heavy CU Very Heavy CD
Heavy CH Very Heavy ED

n



13-Nov-199£ 13: £3.: 34

£5877-7-4, C, #01, Sfl
Vert = 500 counts Disp= 1

Energy Counts X-Ray Lines

l.£6

1.74

3. 31

3.69

6. 40

7. 08

Quant ex >
0. 160

lS-Nov-1992

£5877-7-4, C
Vert= 5

Energy

1.S5

1.73

3.31

3. 70

6.40

7.06

1011

4154

114

390

948

138

13:

Mg

Si

K

Ca

Fe

Fe

Range=

£4: £3

, #0£, Sfl
OO counts
Counts

99£

38£3

96

£91

9£9

133

Mg

Si

K

Ca

Fe

Fe

K ,

K ,

K ,

K ,

K ,

K ,

10.

Disp=
X-Ray

K ,

K ,

K ,

K ,

K ,

K ,

Mg K ,

Si K

K K

Ca K

Fe K

Fe K

£30 keV

1
Lines

Mg K ,

Si K

K K

Ca K

Fe K

Fe K

Mg K

Preset=
Elapsed=

fls L

100 sees
33 sees

fls L

10.£30
Integral 8 =

Preset=
Elapsed=

741

100 sees
40 sees

Quantex>
0. 160 Range= 10.£30 keV 10.£30

Integral 8 = 613



18-Nov-199£ 13:£5:£6

£5877-7-4, C, 4tO3, Sft
Vert = 500 counts Disp=

Energy Counts X-Ray

l.£5

1. 73

3. 31

3.69

4. O6

6. 40

7.O3

Quant ex >
0. 160

18-Nov-199£

467. Mg K ,

1900. Si K ,

43. K K ,

360. Ca K ,

69. Sc K ,

£68. Fe K ,

48. Fe K ,

Range= 10.

13: £5: 49

Preset=
1 Elapsed=

Lines

Mg K , Mg K , fts L , fts

Si K

K K

Ca K

Sc K

Fe K

Fe K

£3O keV
Integral 8 =

£5877-7-4, C, #04, Sfl Preset =
Vert= 500 counts Disp= 1 Elapsed=

Energy Counts X— Ray Lines

1. £5

1. 74

3. 3£

3. 69

4. 05

6. 4O

7. OS

1303. Mg K ,

5£S6. Si K ,

113. K K ,

923. Ca K ,

156. Sc K ,

749. Fe K ,

1O6. Fe K ,

Quant ex >
O. 160 Range= 10.

Mg K , Mg K , fls L , fts

Si K

K K

Ca K

Sc K , Ca K , Ca K

Fe K

Fe K

£30 keV
Integral 8 =

100 sees
££ sees

L

10. £30
655

10O sees
37 sees

L

10. £3O
886



18-Nov-199£ 13:26:30

77-7-4
•t =
Energy

1.

1.

3.

3.

4.

6.

7.

£4

74

34

69

0£

4O

O5

, C, #05, SA Preset= 10O sees
50O counts Disp= 1 Elapsed= 30 sees
Counts X-Ray Lines

639.

3£54.

103.

568.

63.

448.

60.

i»1g

Si

K

Ca

Ca

Fe

Fe

K

K

K

K

K

K

K

, Mg

, Si

, K

, Ca

, Ca

, Fe

, H-'e

K , fts L , fts L

K

K

K

K

K

K

Quantex>
0.160 Hange= 10.£30 keV 10.£30

Integral 8 = 611



18-Nov-199£ 13:37:35

£5877-7-4,C,#13,Sfl Preset* 100 sees
Vert = £OO. counts Disp= 1 Elapsed= SO sscs

Energy Counts X-Ray Lines

1.S5 £915. Mg K , Mg K , Mg K , fts L , fts L

1.7A 3348. Si K , Si K

6. 41 £64. Fe K , Fe K

Quantex)
O.160 Range= iO.£30 keV 10.£30

Integral 8 = 595



19-Nov-199£ 09:09:54

£5877, 7-4, C, #30,SA Preset- 100 sects
Vert= 500 counts Disp= 1 Elapsed= 35 sects

Energy Counts X—Ray Lines

l.£5 1364. Mg K , Mg K , Mg K , fls L , fls L

1.74 5680. Si K , Si K

3.

3.

4.

5.

&.

31

69

O4

87

4O

££5.

596.

95.

97.

10 IS.

K

Ca

Sc

Mn

Fe

K

K

K

K

K

»

?

1

?

«

K

Ca

Ca

Mn

Fe

K

K

K

K

K

Ca K

Quantex) 139. Fe K , Fe K
0.160 Ranqe= 10.230 keV 1O.£30

Integral 0 = £9990



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 25877 Client SCHAFER&ASSOC.

Sample No. SW-8-4 Reference W.R.GRACE

Date 11/17/92

Total Asbestos Fibers 1 8 MFL

Chrysotile Fibers *BDL MFL
Amphibole Fibers 18 MFL

> 5 Micron length (chrysotile) *BDL MFL
> 5 Micron length (amphibole) 4.3 MFL

Mass (Chrysotile) *BDL H9/L
Mass (amphibole) 24 |ig/L

More/Less than 5 Chrysotile
Fibers in Sample LESS
More/Less than 5 Amphibole
Fibers in Sample . MORE

Poisson 95% Confidence Interval 1 4 to 22 MFL

Detection Limit 0.2 MFL
* BDL : Below Detection Limit; MFL: Million Fibers per Liter

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
O -0.49 0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49 2.5 & UP

0 3 10 15 6 47

Particle Width - Microns
O - .04 .05 - .09 .1 - .14 .15 - .19 .2 - .24 .25 & UP

0 5 13 23 7 33

Aspect Ratio L/W
0 - 9.9 10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9 50 & UP

25 31 12 4 4 5

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



ASBESTOS ANALxSlS .lien _
Sample No.

,/

Page of

TYPE OF SAMPLE
Air a Wfcter IZ
SoilD Bulk a

Other _

METHOD OF ANALYSIS
EPA600/4-83-043-2T.ISOD

LEVEL OF ANALYSI
Chrysotile
Amphibole

LENOTHS
All Sizes (EPA) d

(fun) >0.5 H —
>i.o a
>5.on
>io.on

PCM Range* Q
•(^025 jim width

iS.O

RLTER TYPE / AREA (mm+)
MCE G^ 385 D

PC CD 314 D
MCN a mi D
Oiher

PORE SIZE
0.45(101 CD a8 (und
ai junjzr 0.22 ,unD

Other

DIRECT PREP
INDIRECT PREP D

ASPECT RATIO
3:1 0 5:1 ID

Date

G.O. Area (mmj) 0.0
No. of G.O. to Analyze
Filter Lot No. ' '

Vblume
Working Volume
Wight
Ashed Area

liters
_ml
grams

MICROSCOPE
Serial No. 542-05-06 H600A O
Serial No. 542-05-13

Grid Address
Screen Magnification / 7 1° ^
Camera Constant "? 7- ~7

Prepared By rL»

Accelerating Voltage
Beam Current A
K-Factor /• fi'

100KV

- \ V - Q 7_

p-n
Grid

Opening

j?_

"5

^ / • ^ • ^^^
Structure
Number

19 (

G>^
0C|

0<~

b '&
9 7
tfft
0"}
10

*71
l~S
m

Structure

P

F
P

P
P
P
p
f-

P
P X
P
P
F

Dimensions (mm)

Width

3,

1C

q

1̂1
7cC
sj ^—

-^

^

a
•̂
S

t<^•5-

Length

1*0
\(0
2/7

S6>
l^C
c?
/ ̂ *r
55"
7,-L

QO
^c.f

( T P*"l

fT> — -^—

0̂ ?

Fiber Classification

NAM

\X

TM CM CD CQ

OBSERVATIONS: Clean CD , Oth
Debris j^K Very Ligl

Gypsum CD Very Ligl

CMQ CDQ UF

\/

v/

i/

AD AX ADX

er
it CD Light CD
it CD Light CD

AQ

U

«/

•I/

v/
I/

\s
\/
L/

{/

\S

I/

ADQ AZQ AZZ

^
/i— i*:-*

EDS Analysis

Na Mg

^

^
-2,

'̂
-2,

Si

IP

io
(0

Io
1C

Ca

?
-z^

-̂z,
(

Fe

/

I

'<}

Comments

/ S> •< ate. t/"7f '{.Q

— C < •

'
L

— ' —• I-'
1
*-

, ^ .

^T -e &<-*>!' ~h>

SAt&tf 4>£~37 7s*
r

r ""

Ts-eci^f.'^
—i -,

, ... «-*

Moderate Q""" Heavy. JZT Very Heavy LD
Moderate CD Heavy CD Very Heavy CD

EMS LABORATORIES 117 West Bellevue Drive CD Pasadena, California 91105-2503 CJ ,(818) 56R-4



TEM ASBESTOS ANALYSIS lien =
Sample No.

E r V ' ~ ' a b r -
Page _ */ of

TYPE OF SAMPLE
Air D Water 0

Soil Q BulkD
Oiher

METHOD OF ANALYSIS
EPA600/4-83-043^T.ISOn

LEVEL OF ANALYSIS
Chrysolite
Amphibolc

LENGTHS
All Sizes (EPA) CD

dun) >0.5 O
>i.o a
>5.oa

PCM Range* CD
•(^ 0.25 |iru width

^ 5.0 pin length)

FILTER TYPE/ AREA (mra±)
MCE 0" 385 D

PC CD 3M CD
MCN CD BI7 d
Other .

PORE SIZE
0.45/wiCI] 0.8 /win
0.1 /unJZf 0.22/on CD

Other

.. DIRECT PREP
INDIRECT PREP O

MICROSCOPE
Serial No! 542-05-06 H600A CD
Serial Na 542-05-U H600B D

Volume liters

ASPECT RATIO
3:1 ID 5:1 O

Approved By

G.O. Area (mm1) 0.0
No. of G.O. to Analyze
Filler Lot No.

Date

Warking Volume ft"f) ml
Wight , _ grams
Ashed Area _ *

Prepared By it?
Dale H _ \ V ~ Q "L.

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor

KXJKV

Analyst. Date

Grid
Opening

3

M

<?

Structure
Number

/f.
n

/£
ni1^i\1*1
is
i>i<\<
1fo
77
n*Lt-rV
Ijty

^$

Structure

4V?>

f̂ - A

£ .
pA
f-
F-
P//>

F/r>
T->
f-/S-
pV
f

• F : • • . .
;P

Dimensions (mm)

Width

1 .

K<
"*>
•̂
^
s
#
2T
7»^
7:

f^V
^>

^>

Length

"vr
ro
170
-z,C

[^
\^

~^?c
<1~?JO

^JQ
1*C
/?r>
f>0

^^̂o
IcK

Fiber Classification

NAN

U/

&/

TM CM CD CQ

OBSERVATIONS: Clean CD Oth
Debris CD Very Ligi

Gypsum CD Very Ligi

CMQ CDQ LF

IX

L/

AD AX ADX

cr
it CD Light CD
it CD Light CD

AQ

K

I/

/I/

(/

I/

I/

u
\s

\S
L/
I z

ADQ

- •

AZQ AZZ

EOS Analysis

Na Mg

3

3

Si

#

/(?

Ca

^

^>

Fe

/

4^0

Moderate CD Heavy
Moderate CD Heavy

Comments

Cfi^ 7^7 s? ti<ji,/, ^

% ~e c<.< «{,'£<-
^ .-

<_r

.-— ~~-"

__. «~c '

_.-^' •=

-^+ •— •

//.< -e c«-o'C/ "/L^
._; , e—- -c : •

.... jS^-r— "•* •" "~" . ( .̂--^ ' • ' •—

CD Very Heavy CD
CD Very Heavy CD

A~rf~iir~»ir:<~» 01105-7S01



TEM ASBESTOS ANALYSIS Clie 1
Sample No.

E- - Lab
Page _

TYPE OF SAMPLE
Air CD Vfcter IZ
SoilD Bulk CD

Other _

METHOD OF ANALYSIS
EPAfiflO/4-83-043-ef.lSOn

LEVEL OF ANALYSIS
Chrysojile
Amphibolc

LENGTHS
All Sizes (EPA) a

dun} >0.5 CD
>i.o a
>s.oa
>io.oa

PCM Range* Q
•<£0.2S fim width

£50 tan length)

ASPECT RATIO
3:1 (D 5:1 CD

FILTER TYPE / AREA (mm±)
MCE 0" 385 O

PCD 3HO
MCN D 1017 O
Other _____

PORE SIZE
0.45 ,im O 0.8 jun CD
0.1 jun JZT 0.22 yn D

Other

. . DIRECT PREP 0"
INDIRECT PREP CD

of

MICROSCOPE
Serial Na 542-0546 H60GA D
Serial Na 542-05-D H600B D

G.O. Area (nun1) 0.0
No. of G.O. to Analyze
Filler Lot No.

Volume
^forking Volume
Wright
Ashed Area

liters
ml

grams
%

*\ 0\C(Uf\ Prepared By

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K Factor

100 KV
flA

DateP_^
Grid

Opening

<^

A

"7

- •

Slrucfure
Number

*"*7 1£>>2 I

<2,<7^

^
•̂**;

~^n
~2,£

*b*\
^Q
H

k*2?
M.^1
k^

Structure

5r(r>
¥ .

\fr>
r '
F1"P
1=P
f
P
P
1r

'•c-

Dimensions (mm)

Width

f̂

^
•̂

H— ^i .

%
*2o

*̂=T

^z_
<F *

|d

^

Length

$2,0

^>^

k*c
^>T
M^>
3 ao
-2^Q

^L^

W(9
5̂̂

%̂0
^o
loo

Fiber Classification

NAM

-

„/

V

TM CM CD CQ CMQ CDQ UF

j^/

AD AX ADX

OBSERVATIONS: Clean n Other
Debris CD Very Light CD Light CD

Gypsum CD Very Light CD Light CD

*)

*̂

^

t/

^/

^
I/

L/

I/

IX

<x

L/

J

ADQ

•-

-

AZQ AZZ

••EDS Analysis

Na

-3

Mg

'I

^

Si

10

in

Ca

i

Fe

^

.

/

Comments

"7 -/'''"•£-

0* -
( -— —

.
• tc

^ -̂—<^c _

.&t><± Cp^^U

Jft:a£^'Al_
.̂-

, 1 - C

«&)<s Tfl-e'Mt-A

Moderate CD Heavy CD Very Heavy CD
Moderate CD Heavy CD Very Heavy CD

ATOPIIFR 117 Vfrst Drive n Ihi^denn. ralifomla 91105-2505 Cl



TEM ASBESTOS ANALYSIS ""lieWll^^

Sample No.
E»'° Lab M" _r
Page ( .1 of

TYPE OF SAMPLE
Air CD Water JZT"
Soil ID BulkD

Other _

METHOD OF ANALYSIS
. ISOO

LEVEL OF ANALYSIS
Chrysotilc
Amphibole

LENGTHS
All Sizes (EPA) ID

(/un) >0.5 D
>I.O CD
>5.on
£10.011)

PCM Range* Cl
•«i0.2i fim wiillh

2; 5.0 (j/ii Icitfih)

FILTER TYPE/ AREA (mmi)
MCE t2f 385 a

PCD 3MCD
MCN a 1017 a
Other '

.-DIRECT PREPS'
INDIRECT PREP d

0.45
0.1

ASPECT RATIO
3:1 CD 5:1 O

PORE SIZE
a8 /unO
a22/im(H

Other _

Approved By

G.O.Ana(mml)0.0
No. of G.O. to Analyze
Filter Lot No.

Volume : liters
Warking Volume _ffi2_ ml
Weight grams
Ashed Area %

Date
Prepared By
Date U-\\-<CTT

MCROSCOPI
Serial Na 542-OS06 H60QA C
Serial No. 542-05-13 H600B C

Grid Address
Screen Magnification
Camera Constant
Accelerating Voltage .
Beam Current
K-Factor

KMKV

Analyst. .Date

Grid
Opening

7

Structure
Number

W.
Hi

Structure

r

1

_—

I-

Dimensions (mm)

Width

ft

Length

7^
^-

Fiber Classification

NAN-

„

TM CM CD CQ CMQ CDQ UF

V

AD AX ADX AQ

I/

ADQ

-

AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Comments

/// -ec4.<_o (, '*£

OBSERVATIONS: Clean Other

Gypsum
\«ry Light L_I
Very Light Cl

Light LJ
Light Cl

Moderate Cl
Moderate O

Heavy Cl Very Heavy Cl
Heavy Cl Very Heavy Cl

F^/IR I ARDR ATnRIPR 117 WRS! Bellwiie Drive Cl Pasadena. California 91105-2503 Cl



15-Nov-199£ 0~9 : 00: i 7

£5877, SW-8-4, ft, 01, FM
Vert = 200 counts

Energy Counts

1. £5 33£. Mq

1.74 1511. Si

3. 69 £36. Ca

6. 4O 158. Fe

8.04 1775. Cu

8. 31 £54. Cu

Quant ex >
0. 000 Range=

1 3-Nov- 1 99£ 09 : 04 : £5

£5877, SW-8-4, fl, 0£, FM
Vert = £OO counts

Energy Counts

l.£4 396. Mg

1.74 1£64. Si

3.69 414. Ca

8.05 1740. Cu

8. 90 £04. Cu

Quantex)
0. 000 Range=

Disp=
X-Ray

K ,

K ,

K ,

K ,

K ,

K ,

10.

Disp=
X-Ray

K ,

K ,

K ,

K ,

K ,

10.

1
Lines

Mg K , Mg

Si K

Ca K

Fe K

Cu K

Cu K

£3O keV

1
Lines

Mg K , fls

Si K

Ca K

Cu K

Cu K

£3O keV

Preset = 100 sees
£lapsed= 37 sees

K , fls L , fls L

10. 110
Integral 0 = 10780

Preset = 100 sees
Elapsed= 4O sees

L , fts L

10. 110
Integral 0 = 1£086



15-Nov-1 932 09 : 11 : £9

£5877, SW-8-4, ft, 03, FM Preset=
Vert = £00 counts Disp= 1 Elapsed=

Energy Counts X-Ray Lines

1.25 3£6. Mg K ,

1.74 £7O4. Si K ,

3.3£ 77. K K ,

3.7O 567. Ca K ,

4.03 80. Ca K ,

6.41 325. Fe K ,

S.O4 1547. Cu K ,

Quantex) £56. Cu K .
0.000 Range= 10.

15-Nov-199£ 09:19:35

Mg K , Mg K , Pts L . fls

Si K

K K

Ca K

Ca K

Fe K

Cu K

Cu K
£30 keV

integral O =

£5677, SW-8-4, ft, 04, FM preset=
Vert = £OO counts Disp= 1 £lapsed=

Energy Counts X— Ray Lines

l.£5 470. Mq K ,

1.74 173£. Si K ,

3. 63 436. Ca K ,

4.04 74. Sc K ,

6.40 £07. Fe K ,

8.05 1194. Cu K ,

8.91 145. Cu K ,

Quant ex >
O. OOO Range= 10.

Mg K , Mq K , fis L , fls

Si K

Ca K

Ca K , Ca K

Fe K

Cu K

Cu K

£30 keV
Integral 0 =

1OO sees
33 sees

L

1O. 110
16901

100 sees
31 sees

L

1C). 110
11992



15-Nov-199£ OS:£7:06

£5877, SW-8-4, ft, 05, FM
Vert= £OO counts Disp=

Energy Counts X— Ray

l.£5 1££3. Mg K ,

1.74 4049. Si K ,

3. 7O 436. Ca K ,

6.41 650. Fe K ,

7.07 96. Fe K ,

a. 05 1547. Cu K .

a.9£ iaa. cu K ,

Quant ex >
O.OOO Range= 1O.

15-Nov-199£ 09:43:31

1
Lines

Mg K , Mg

Si K

Ca K

Fe K

Fe K

Cu K

Cu K

£3O keV

£5877, SW-8-4, A, 1^, FM
Vert= 500 counts Disp= 1

Energy Counts X-Ray Lines

l.£5 1176. Mg K ,

1.74 4631. Si K ,

3.31 144. K K ,

3. 68 819. Ca K ,

4. 03 101. Ca K ,

6. 40 469. Fe K ,

8. 05 £007. Cu K ,

Quant ex) £89. Cu K ,
0. OOO Range= 10.

Mg K , Mg

Si K

K K

Ca K

Ca K

Fe K

Cu K

Cu K
£30 keV

Preset = iOO sees
Elapsed= 31 sees

K , tts L , tts L

10. 110
Integral 0 = £073£

Preset = 10O sees
Elapsed= 36 sees

K , As L , As L

10. 110
Integral 0 = £3£87



15-Nov-199c: 09:54:05

£5877,SW-8-4,fl,30,FM Preset= 10O sees
Vert = £00 counts Disp= 1 Elapsed= 48 sees

Energy Counts X-Ray Lines

1.S5 8O9. Mg K , Mg K , Mg K . fls L , fis L

1.73 £565. Si K , Si K

3.68 668. Ca K , Ca K

8. 04 16££. Cu K , Cu K

8.91 £33. Cu K , Cu K

Quantex>
O.OOO Rancie= 1O. £3O keV 1O. 110

Integral 0 = 131S1



15-Nov-199£ 10:00:51 £5877,SW-8-4,fl,37, FM

ENERGY COUNTS X-RAY LINES

1. 01

l.£5

1.74

3. 3£

6. 41

7. 05

8. 04

8.89

39O. Na

£165. Mg

10448. Si

312. K

3O51. Fe

41O. Fe

£788. Cu

35O, Cu

15-Nov-199£

Kfll, Na Kft£, 'lr\ LAI,

Kttl, Mg KA£, Mg

Kfll, Si KA£

Kfll, K KA£

Kfil, Fe K<4£

K81, Fe KB3

Kfll, Cu Kfl£

KB1, Cu KB3

10:13: O3

£5877, SW-8-4, fl, 45, FM
Vert= 500 counts Disp=

Energy Counts X-Ray

l.£5

1.74

3.69

4.04

6.41

7.01

8. 06

Quant ex)

1030. Mg K ,

3760. Si K ,

80£. Ca K ,

60. Sc K ,

443. Fe K ,

50. Fe K ,

1139. Cu K ,

130. Cu K ,

KB1,

1
Lines

Mg K

Si K

Ca K

Ca K

Fe K

Fe K

Cu K

Cu K

Preset= 100 sees
Elapsed= £7 sees

, Mg K , fls L , As L

, Ca K

0.OOO Range= 10.£3O keV 10.110
Integral 0 = ££977



TEM -lent
Sample No.

EM,° r "b N-
Page ( _ of

T

TYPE OF SAMPLE
Air El Vfoler IZf
Soiin Bulk O

Other

METHOD OF ANALYSIS
EPA 600/4-83-043^. ISO D

LEVEL OF ANALYSIS
Chrysoiile
Amphibole

LENGTHS
All Sizes (EPA) O

>0.5 CD
>i.oa
>s.on
>io.o a

PCM Range* d
•12:025 pm widih

£5.0 pm length)

FILTER TYPE / AREA (mm*)
MCE & 385 O

PC a 314 a
MCN n loi? a
Other

PORE SIZE
0.45 ,uii CD 0.8 (unO
0.1 /imJZT 0.22 fim CD

Other

ASPECT RATIO
3:1 O 5:1 d

G.O. Area (mm1) 0.0 _
No. of G.O. to Analyze
Filler Lot No.

Approved By Dale

Grid
Opening

Structure
Number

4-

-

9,

Structure

O-
f/v\ D

£

Dimensions (mm)

Width

^

Ungth

JO£L

NAM

. DIRECT PREP
INDIRECT PREP

Grid Address

Fiber Classification

MICROSCOPE
Serial No. 542-05-06 H600A
Serial No. 542-05-D

Volume
Working Volume
Weight
Ashed Area

Prepared By
TV.,, 11 -\V-OlT:

Screen Magnification
Camera Constant 'i!J-7 - 'rt
Accelerating Voltage
Beam Current JQ

100 KV

TM CM CD CQ MQ AD Mi AQ ADQ AZQ AZZ Na Mg

TA,

Si

h
10

Q

/O

Ca

CL

ex!

P-

Fe
Comments

-/Tl ,

1- *
IA

%- m
u

r

s
d2

Lsr M

"5 (0 1
OBSERVATIONS: Clean

Debris
Gypsum CD

Other
Very Light L_J
Very Light d

Light LJ
Light CD

Moderate
Moderate CD

Heavy-trr
Heavy CD

Very Heavy LJ
Very Heavy CD

F^/IS LARHRATORIFR 117 West Bellevue Prive Pasadena, California 91105-2503 d (818)568-40



TEM ASBESTOS lien.
Sample No.

EM"
Page of

TYPE OF SAMPLE
Airnw&terJET
SoilD Bulk ID

Other

METHOD OF ANALYSIS
EPA 600/4-83-043-Zf. ISO CD

LEVEL OF ANALYSIS
Chrysoiile
Amphibole

LENGTHS
All Sizes (EPA) D

(/un) >0.5 D
>i.on
>5.0D
>K).oa

PCM Range* Q
*(£0.25 jirii wkllh

rfi length}

ASPECT RATIO
3:1 Cl 5:111]

nLTER TYPE/AREA (mm i)
MCE 0" 385 D

PC O 314 O
MCN n ioi7 n
Oiher

PORE SIZE
0.45 pm Cl 0.8
0.1 juiiJZT

Other

G.O. Area (mm') 0.0
No.ofG.O.
Filter Lot No.

Dale

Crid
Opening

S<ruclure
Nuinlwr Structure

Dimensions (mm)

Width IjengCh

- DIRECT PREP
INDIRECT PREP

Volume tilers
Vferking Volume *T/3 ml
Weight grams
Ashed Area %

Prepared By rl?

Fiber Oassification

^M\ TM[o*J CD | CQ |CMQ|CDQ|| UF | AD | AX [ ADX| AQ |ADQ|AZQAZZ

MICROSCOPE
Serial No. 542-05-06 H600A D
Serial No. 542-05-13 H600BJ"!'

Grid Address
Screen Magnification
Camera Constant

00

Accelerating Voltage
Beam Current \f
K-fcctor \ -TI *

Analj'Sl

100 KV

EDS Analysis

Na Mg Si Ca Fe
Comments

JTL

3

iA U_.r ^

m
( 1

an

iyO
-7

a
Z- Vx

3£

OBSERVATIONS: Clean Cl
Debris O

Other
Very Light

Gypsum CD Very Light O
Light d
Light EH Moderate

Heavy $2T Very Heavy
Heavy D Very Heavy

F^/IR I ARDRATDRIFR 117 West Belleviie Drive O Pasadena. California 91105-250^ CD (R18)



TEM ASBESTOS
lien _

Sample No.

"•• w *U 1 Tv ab I
Page g of

TYPE OF SAMPLE
Air ID Wucr 0"
SoilD BulkQ

Other

METHOD OF ANALYSIS
EPA 600/4-83mJZS. ISO CD

LENGTHS
All Sizes (EPA) CD

(fm) >0.5 ID
>I.OO
>5.on
>H).OD

PCM Ranee* d
LEVEL OF ANALYSIS

Chrysolite.
Amphibolc

35 pin u-dih
^ 5.0 pin Icnfih)

ASPECT RATIO
3:1 d 5:1 HI

FILTER TYPE/AREA (mm+)
MCE Q" 385 D

PC D 314 D
MCN CD 1017 D
Other

PORE SIZE
(USjunCZ) 0.8 junD
ai /unJZT 0.22/mi (Zl

Other

. DIRECT PREP
INDIRECT PREP

GO. Area (mm?) OD
No. of GO. to Analyze
Filter Lot No. <\0\(\Ufl

Approved By Date

Grid
Opening

Structure
Number Structure

Dimensions (mm)

Width length NAM TM CM

MICROSCOPE
Serial No. 542-05-06 H600A CD
Serial No. 542-05-13 H6COB^3-

Volume
Vforking Volume
Wright
Ashed Area

Prepared By
Dug

Grid Address |
Screen Magnification
Camera Constant
Accelerating Voltage
Beam Current
K-Factor

I ft O

KJOKV

Fiber Classification

CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

Analyst

EDS Analysis

Na MB Si Ca ft
Commtnts

OBSERVATIONS: Clean CD
Debris CD

Other
\fery Light CD

Gypsum CD Very Light CD
Light CD
Light CD

Moderate
Moderate CD

Heavy EB"^ Very Heavy CD
Heavy CD \fery Heavy CD

/y\<S* ITIX./IC: | ARnRATflRIFR 117 West Bellevue Drive CD Pasadena, California 91105-2503 CD (818) 56R-4



16-Nov-199£ 13:52:53

£5877-8-4, B, 8O1, Sft
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

100 sees
34 sees

l.£5 510. Mg K , Mg K , Mg K , As L , fls L

1.74 1856. Si K , Si K

3.69 348. Ca K , Ca K

6.41 £51. Fe K , Fe K

Quantex>
0.160 Range= 10.£30 keV

16-Nov-199£ 13:53:35

£5877-8-4,B,#0£,Sft
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Integral O =

Preset=
Elapsed=

10.£30
13894

1OO sees
£8 sees

l.£5

1.74

3. 70

6. 40

£66.

1065.

189.

1£3.

Mg K , Mg K , Mg K , fts L , tts L

Si K , Si K

Ca K

Fe K

Ca K

Fe K

Quantex>
0. 160 Range= 10.£30 keV

Integral 0
10.£30

10336



l&-Nov-199£ 13:54:0c:

£5877-8-4, B, #O3, Sfl
Vert= £OO counts Disp= 1

Energy Counts X-Ray Lines

l.SS 470. Mg K , Mg K ,

1.74 1685. Si K , Si K

3.70 3£6. Ca K , Ca K

6.40 ££7. Fe K , Fe K

K

Preset=
£lapsed=

fts L

10O sees
4£ sees

fts L

Quantex>
0.160 Range= 10.£30 keV

16-Nov-19S£ 13:55:18

£5877-8-4,B, *04, Sft
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

Integral O

Preset=
ElaDsed=

10.£30
133£4

10O sees
19 sees

1. £5

1.73

3. £8

3. 68

6. 41

£93.

968.

41.

£0£.

134.

Mg K , Mg K , Mg K , tts L ,

Si K , Si K

K K , K K

Ca K , Ca K

Fe K , Fe K

fls L

Quantex>
0. 160 Range= 10.£30 keV

Integral 0
10.£30

9763



16-Nov-199£ 13:55:46

£5377-8-4,B. #O5, SP Preset= 1OO sees
Vert= £00 counts Disp= 1 £lapsed= 39 sees

Energy Counts X-Ray Lines

!.£& 6£1. Mg K , Mg K , Mg K , fls L . As L

1.74 £££1. Si K , Si K

3.63 467. Ca K , Ca K

6.41 3£9. Fe K , Fe K

Quantex> .
0.160 Range= 10.230 keV lO.cJU

Integral O = 161I=:6



16-Nov-199£ 14:09:17

£5877-8-4, B, #15, SR
Vert = £00 counts Disp=

Energy Counts X-Ray

1.25 548. Mg K ,

1.74 1881. Si K ,

*i • do &&• K K f

3.69 4£9. Ca K ,

6.40 ££5. Fe K ,

Quantex)
0. ISO Range= 10.

16-Nov-199£ 14:09:41

£5877-8-4, B, tt£5, Sft

Preset =
1 Elapsed=

Lines

Mg K , Mg K . fls L , As

Si K

K K

Ca K

Fe K

£30 keV
Integral O =

Preset =
Vert = £OO counts Disp= 1 £lapsed=

Energy Counts X-Ray

1.24 1301. Mg K ,

1.74 458£. Si K ,

3.30 152. K K ,

3. 69 1091. Ca K ,

6.40 461. Fe K ,

Quant ex >
0. 160 Range= 10.

L i nes

Mg K , fts L , tts L

Si K

K K

Ca K

Fe K

£30 keV
Integral 0 =

1OO sees
31 sees

L

10. £3O
16£44

1OO sees
44 sees

10. £30
£4766



TEM ASBESTOS ANALYSIS SU
Lai "-. _-

e No. Page

TYPE OF SAMPLE

SoilD Bulk D
Other _

METHOD OF ANALYSIS
EPA 600/483-043^". ISO a

LEVEL OF ANALYSIS
ChrysofHe _
Amphibolc _

LENGTHS
A!! Sizes (EPA) O

GUI) >0.5 n
. >I.O CD
>5.on

PCM Range* CD
•(£0.25 fun widih

ASPECT RATIO
3:1 a 5:1 CD

Approtd By Due

Grid
Opening

Slruclurc
Number Strnctur*

Dimensions (mm)

Width

..DIRECT PREP
INDIRECT PREP D

FILTER TYPE / AREA (mmi)
MCE [3^ 385 O

PCD 314 D
MCN a Di7 a
Other '

PORE SIZE
0.45,1/11 a as jinn
ai fmjzf a22^a

Other

G.O Area (mm1) 0.0
No. of GO. to
Filter Lot No.

WCROSCO
Serial No. 542-QS06 H60QA (
Serial Na 542-QS-Q H600B {

Grid Address
Screen Magnified
Camera Constant
Accckraling Voltage _
Beam Current
K-Fador __/.- £

Analyst

Q(ftr^>-
^£_

K»KV

I** ii-l 2 ci
Fiber Classification

NAV TM CM CD CQ CMQ CDQ AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe
Conunenls

YfiD 9

^ I/

£- n
10 & i-x $3

<L M
**=-

A 10

Jv
II X

& a
I--'

£. -
OBSERVATIONS: Clean CD

• Debris ^1
Gypsum

^fery Light CD
'Very Light CD

Light CD
Light CD Moderate CD

Heavy CD Very Heavy t
Heavy CD "Very Heavy C

n



TEM ASBESTOS ANALYSIS
TYPEOFSAMPLE LENGTHS FILTER TYPE/AREA (mm ±)

Air Q WanJZT' AUSiastEPAlO ..... MCE Q' MSO
Soil a Bulk a OKI

O/
Clie _i ""Lab*T~ -

of

INDIRECT PREP D

PC a 3M a

WCROSCOPI
Serial Na 542-OS06 H60W C
SauINaSC-OS-D H600B E

OAer

METHOD OF ANALYSIS
EW 60W 83443.er. ISO CD

MCN
Oiher

BI7 D

CtuysotHe.
LEVEL OF ANALYSIS

PCM Range* (D
12<US *m -iJiN

JS SX) JUM IcnjlM

PORE SIZE
08 ^D

ai NWumc

Ampbibolc

ASPEaRATH)
3:1 CD 5:1 O

Other

G.QAre2(mml)Qfl ° ^f
No. of G.tt 10 Analy?r__^£
Film Lot No.

mc
• Ikn

_fi2_nl

Ashed Area

Grid Address
Screen Mignifialil
Camera Cbostanl
Accdeniing VWuge
BcamCurrai!

AppawcdBy
Prepared By.

Date
.- \\ -< Analyst

' BQKV

Grid
Opening

0^

^'

S<rurlurc
Number

Ih
fir
tf— f-b>

1?« — 1 —

Strndnrr

f

?•

^

1

&-
r

: •"-' *• •

Dimensions (mm)

Width

(
lr>
f— Q

1

.

Leiî lli

/<

4^T-tSP-z*

<2>
/•<

Fiber Oassificalioo

NAV

!»/

TM

/

/

S

/

CM

*f

CD CQ CMQ CDQ UF

cX

AD

/

AX

•

•'.. v

•

ADX

iX

AQ

f
s

ADQ

-

.-;

A2Q AZZ

EOS Analysts

N. Mg

• ^

Si CM.

•'

Ft
Coomients

.

^vv^-vwA-jritJGL. .

; •

-
.-: '.•••" '."' '.' •• '•'••'"'

OBSERVATIONS: Clean D
Debris O

Other
\feiy Light LJ , : Light O

Gypsum CD \fery Light d Light CU
Moderate a
Moderate O

Heavy CD \tay Heavy t~
Heavy CD ^vfcry Heavy C

*?*»•* T^T * T* T»»



17-iMov-199£ 13:21:44

£5877, SW-8-4, C, #Oi,Sft
Vert = £00 counts Disp= 1

Energy Counts X-Ray Lines

Preset=
Elapsed=

100 sees
£3 sees

l.£5 344. Mg K , Mg K , Mg K , fts L , fls L

1.74 1756. Si K , Si K

3.63 £17. Ca K , Ca K

6.4£ IBS. Fe K , Fe K

Quantex>
O. 3£0 Range=

17-Nov-199£ 13:£3:00

10.£3O keV

£5877,SW-8-4,C,#0£,Sft
Vert = £00 counts Disp= 1

Enev-gy Counts X-Ray Lines

Integral 0 =

Preset=
Elapsed=

10.£30
11353

100 sees
18 sees

l.£5

1.74

3.69

6. 4O

6SO.

££79.

4£8.

£8£.

Mg K , Mg K , Mg K , fls L , As L

Si K , Si K

Ca K , Ca K

Fe K , Fe K

Quantex>
0. 3£0 Range= 10. £30 keV

Integral 0 =
iO.£30

13079



17-Nov-199£ 13:31:06

£5877,SW-8-4,C,#06,Sfl Preset= 1OO sees
Vert = £OO- counts Disp= 1 t£lapsed= 33 sees

Energy Counts X-Ray Lines

l.£6 197. Mg K , Mg K , Mg K , 'rts L , tts L

1.73 1O58. Si K , Si K

3.71 86. Ca K , Ca K

6.40 184. Fe K , Fe K

Quantex>
0.3£0 Range= 10.£30 keV 10.230

Integral 0 = 10058



TEM ASBESTOS ANALYSIS ^̂ -̂ M iMf
Page

N<
of

TYPE OF SAMPLE
Air D Water 0"
SoilE] Bulk Cl

Other

METHOD OF ANALYSIS
EPA 600/4-83-043 JZf ISO (D

LEVEL OF ANALYSE
Chrysolile
Amphitole /f j9 \(

LENGTHS
All Sizes (EPA) d

(/</«) >0.5 B-~
>i.on
>5.on
>io.o n

PCM Range* O
'(^0.25 pm wijih

i5.0 M

FILTER TYPE / AREA (mm-l-)
MCE d 385 CD

PC n 314 n
MCN D 10
Other

0.45
0.1

PORE SIZE
0.8 juiiD

' 0.22 tun CD
Other

ASPECT RATIO
3:1 13 5.1 d

G.O.Area(mm')0.0 J
No. of G.O. to Analyze

Approved By If-

Grid
Opening

Structure
Number Structure

Dimensions (mm)

Width Length

MICROSCOPE
Serial No. 542-05-06 H600A D "
Serial No. 542-05-13 1160080^

Volume
Working Volume
Weight
Ashed Area

Prepared By
Date

Grid Address _
Screen Magnification /x/
Camera Constant _
Accelerating Voltage
Beam Current
K-Factor L

Analyst.

Fiber Classification

NAM TM CM CD CQ CMQ CDQ UF AD AX ADX AQ ADQ AZQ AZZ

EDS Analysis

Na Mg Si Ca Fe

- c"
100 KV

Date Oil

Comments

I I/

07. I/

-2, ft? //' -^^ y

V/

P
If?

^ J1S1
H

OBSERVATIONS: Clean CD/- Other
Debris £2 Very Light

Gypsum Q Very Light Light CD
Moderate Q
Moderate CD

Heavy O Very Heavy
Heavy CD v'c-ry Heavy CD

pr^/|c: | ARQRATORIES 117 West Bellevue Drive CH Pasadena, California 91105-2503 CD (818)568-



13-Nov-199£ 13:24:06

£5877', SW-11-4, i-fl, 03, FM
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

1.24

1.74

3.69

75&.

177.

Mn K . Mg K

Si K , Si K

Ca K , CA K

Preset=
tlaosed=

P)s L , fls L

100 sees
33 sees

Quantex>
O. 16O Range= 1O. £30 keV lO. £3O

Integral 6 = 1 ii

18-Nov-199£ IB:35:38

£5877,SW-11-4,1-fl,05,FM
Vert= £OO counts Disp= 1

Energy Counts X-Ray Lines

1.

1.

3.

4.

6.

£4

74

69

0£

39

957.

£9£0.

947.

83.

£3£.

Mg

Si

Ca

Ca

Fe

K

K

K

K

K

, Mg

, Si

, Ca

, Ca

, Fe

K

K

K

K

K

fls L

Preset=
Elaosed=

fls L

100 sees
£9 sees

Quantex)
0. 160 Range= 10. £30 keV 10.£30

Integral 8 = 571



£5877,SW-i1-4,1-ft,07,FM
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

Mg K , Mq K , Mg K

Si K , Si K

K K , K K

LrCi K J I—cl K

He K , Fe K

1. £5

1. 73

3. 30

3. 70

6. 4O

819.

£86£.

66.

693.

397.

Preset=
Elapsed=

fls L

100 sees
37 sees

As L

Quantex)
O. 16O Range= 10.£30 keV 10.£30

integral 6 =

18-Nov-199£ 13:50:49

£5877,SW-11-4, 1-fl,08, FM
Vert= £00 counts Disp= 1

Energy Counts X-Ray Lines

l.£5 447. Mg K , Mg K , Mg K

1.74 1484. Si K , Si K

3.70 £63. Ca K , Ca K

6.41 140. Fe K , Fe K

Preset=
Elapsed=

fis L , fls L

100 sees
34 sees

Quantex>
0. 160 Range= 10.£30 keV 10.£30

Integral 8 = ££7



TEM ASBESTOS ANALYSIS Client 5
Sample No.

CMS
Page of

TYPE OF SAMPLE
Air O Mier Q'
Soil D Bulk (D

Oiher

METHOD OF ANALYSIS
F.PA 600/4-83-043 J/J" ISO ID

LEVEL OF ANALYSIS
Chrysolite.
Amphibole

LENGTHS
All Sizes <EPA) D

(jim) >0.5 Q
>i.oa
>50D
>in.o n

PCM Range* D
»( >0.25 jim uidlh

>5.0 JIIH ICIIL'CllI

ASPECT RATIO
1:1 ID 5:1 O

FILTER TYPE / AREA (mmi)
MCE D 385 n

PC D 314 O
MCN O 1017 0"
Oiher

PORE SIZE
0.45/us ID 0.8 /imCD
0.1 jiwET 0.22 jus O

Other

niRECT PREP-ZT
INDIRECT PREP O

MICROSCOPE
Serial No. 542-05-06 H600A D
Serial No. 542-05-13 HftOOB O

Volume _

G.O. Area (mm-') 0.0 ±
No. of G.O. to Analyze
Filler Loi No. IJ-CU

liters
Working Volume tfO ml
Weighl srams

Grid Address m __
Screen Magnification tf, \® °
Camera Constant

Ashed Area

Dale
T ^

Accelerating Voltage
BeamCurrenl / O >
K Factor L_£_

100 KV

Prepared By
Date _ M- H- Date

<;rid
Opening

1

M~

/;
7

Structure
Number

Q(

01

Q_y
6>£~

PT"

Structure

P

-P

p A
P/p
fffo
P

Dimensions (nun)

Width

3*£~
1̂ ,

1̂£
£
<T
M"

Ixnuth

^o
^tC
<z^~
l^v
5TO

"Iz"

•

•

\

Filler Clas.sificatii>ii

NAM

^/

TM CM CD CQ CMQ CDQ IJF AD AX ADX AQ

I/

^
*f

\7

IS

ADQ AZQ A/7.

RI)S Analysis

Na

—

MS

i.

3
j?
•z.

Si

1Q

(0
10
10

Ca

iA— ̂
«^

rO

I
-L

Ft

.1
I

— \~

C'oninioius

j(>A^> '/y^-ftco.^/

j^^ 7^ •ec.cc..^

jB.^\ %-e^-fS

&£><> <fr ^ *~c.Jrt
.C?tj-s
L-^-r »>

,

OBSERVATIONS: Clean FH Other
Debris J2- Very Light CD Light^

Gypsum D Very Light D Light* CD
Moderate CD Heavy
Moderate CD Heavy

1 1 Very Heavy L_
CD Very Heavy C

California 91105-2503 Cl (818)



13-Nov-199£ 19:16:15

£5677,SW-11-4,1-B,01,FM
Vert = £OO counts Disp= 1

Energy Counts X-Ray Lines

Preset^
Elapsed=

100 sees
34 sees

l.£4 631. Mg K , Mg K , tts L , Os L

1.74 £££3. Si K , Si K

3. 70 5£6. Ca K , Ca K

6. 41 £68. Fe K , Fe K

Quantex>
0. 160 Range= 10.£30 keV 10.£30

Integral S = 411

18-Nov-lS9£ 19:13:5£

£5877, SW-11-4, 1-B, OS, FM
Vert= 5OO counts Disp= 1

Energy Counts X—Ray Lines

Preset=
Elapsed=

100 sees
£9 sees

1. £5

1.74

3.69

4. 04

6. 4£

7.04

1797.

6169.

1948.

£07.

514.

90.

Mg K , Mg K , Mg K , As L , fls L

Si K , Si K

Ca K , Ca K

Sc K Ca K

Fe K , Fe K

Fe K , Fe K

Ca K

Quantex>
0. 160 Range= 10.£30 keV

Integral & =
10.£30

1168



17-Nov-1332 13:25:30

£5877, SW-8-4, C, #03, Sfl
Vert = 2OO"counts Disp= 1

Energy Counts X—Ray Lines

Preset=
£lapsed=

100 sees
£8 sees

l.£5 1£3. Mg K , Mg K , Mg K , Ms L , Ms L

1.7£ 557. Si K , Si K

3. 72 6£. Ca K , Ca K

6.41 108. Fe K , Fe K

Quantex>
0.320 Range= iO.£30 keV

17-Nov-139£ 13:£7:34

£5877,SW-8-4,C,#04, Stt
Vert= £OO counts Disp= 1

Energy Counts X-Ray Lines

Integral O =

Preset=
Elapsed=

10.£30
664£

100 sees
£7 sees

l.£4 187. Mg K , Mg K , tts L , tts L

1.74 665. Si K , Si K

3.7£ 108. Ca K , Ca K

6.43 77. Fe K , Fe K

Quantex)
0. 320 Range= 10.£30 keV

Integral 0 =
10. £30

6784



Analy ransmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 25877

Sample No. SW-11-4

Date 11 /18 /92

Client

Reference

SCHAFER&ASSOC.

W.RGRACE

Total Asbestos Fibers

Chrysotile Fibers
Amphibole Fibers

> 5 Micron length (chrysotile)
> 5 Micron length (amphibole)

Mass {Chrysotile)
Mass (amphibole)

More/Less than 5 Chrysotile
Fibers in Sample
More/Less than 5 Amphibole
Fibers in Sample

Poisson 95% Confidence Interval

Detection Limit
* BDL : Below Detection Limit; MFL: Million Fibers per Liter

2.3 MFL

*BDL
2.3

MFL
MFL

*BDL
0.6

MFL
MFL

*BDL
6.7

wa/L
uq/L

LESS

MOFE

1.4 to

0.1

3.8 MFL

MFL

O -0.49

0

O - .04

0

0 - 9.9

8

Size Distribution (Chrysotile and Amphibole)

Particle Length - Microns
0.50 - 0.99 1.00 - 1.49 1.50 - 1.99 2.00 - 2.49

1

Particle Width - Microns
.05 - .09 .1 - .14 .15 - .19 .2 - .24

1

Aspect Ratio. L/W
10 - 19.9 20 - 29.9 30 - 39.9 40 - 49.9

2.5 & UP

8

.25 & UP

1 0

50 & UP

0

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



18-iMov-199£ 19: £3: 34 £5877, SW-11-4, 1-B, 04

ENERGY COUNTS X-RrtY LINES

1.25 4736. Mg Kfli, Pig Kflc.1, Mg KBi, «s LHi, fts LA£

1.74 167/6. Si Kfll, Si Ktt£

£.£6 106. S Kfti, S Kft£

3.30 1£1. K Krtl, K KP£

3.69 46i£:. Ca Kftl, Ua Kfl£

4.O4 48S. Sc Krt£, Ca KS1, Ca KB3

4.93 10£. V Kfti, V Kft£

5. 9£ £44. Mn Krtl, ton Kftiii

6. 4O 1163. Fe Kfil, Fe KA£

7.06 £O9. Fe KBI, Fe KB3



18-Nov-193£ 19:3£:46

£5877,SW-11-4,1-B,05, FM
Vert = 500 counts Disp= 1

Energy Counts X—Ray Lines

1.24

1. 74

3. 30

3. 69

5. 89

6. 40

7. 07

1140.

5542.

130.

570.

107.

1076.

r/e.

Mg

Si

K

Ca

Mn

Fe

Fe

K

K

K

K

K

K

K

Quantex>
O. 160

, Mg K , fis L

, Si K

, K K

, Ca K

, i>ln K

, Fe K

, Fe K

Range= i0.230 keV

Preset=
Elapsed=

10O sees
36 sees

10.£30
Integral 8 = 941

18-Nov-199£ 19:36:17

£5877,SW-11-4,1-B,06,FM
Vert= £OO counts Disp= 1

Energy Counts X—Ray Lines

Preset=
£lapsed=

100 sees
3£ sees

l.£5 547. Mg K , Mg K , Mg K , fts L , fts L

1.74 £119. Si K , Si K

3.7O 4£9. Ca K , Ca K

6.41 £47. Fe K , Fe K

Quantex>
0. 160 Range= 10.£30 keV 1O.£30

Integral 8 = 172



TEM ASBESTOS ANALYSIS "^ 47-V-g No.
Page of

TYPE OF SAMPLE
Air CD Water Q'
SoilD Bulk CD

Oiher

METHOD OF ANALYSIS

LENGTHS FILTER TYPE / AREA (mm+)
All Sizes (EPA) n MCE C3 385 CD

(PHI ><)5 n PC n 314 n
>i.oa MCNn ioi70'

D Other

INDIRECT PREP D
MICROSCOPE

Serial No. 542-05-06 H600A D
Serial No. 542-05-13 H600B'LJ

>IO.O D

H

S
F-iGrid

Opening

/u

^7^)

^gp
??

^

(5^

r.rt ouu/i-flj-w.).ka liu i_j „ D r ,
PCM Ranee* LI n ,.

LEVEL OF ANALYSIS '« ^ '» « ""• « <•"» , ,
Chrysoiile *«>,.,..,„„.„ Ul
Amphibole

Apprm-cd B)

Structure
Number

1

2^

-tf
NSP
H
/^

9̂^

ASPEQ RATI
3:1 CD 5.1 C

0
]

Date

H»l (

G.O. Area (mm-) 0.0
No. of G.O. to Analy
Filler Lot No. _|^<

1
r

Oth

rijKr, OI/.E,
0.8 jimD
0.22 /^H ED
er

'7
2-0

p£A1*t-Ofl.4r7 1

Structure

F^
^

^
i^
r
f^(^

Dimensions (mm)

Width

-6""

J^_

l\

_W-

^
^M

lx-nU,l,

^>~

/4S"
|(A>

^2-
2-S"

2^
L{2_

zq
H Volume
^ Workin
3 Weight
• Ashed

^H Prepare
H Date

\ Volume tft

^rea

d B y
1

liters
L_ml
snims

%
r"~ s~\
1 ^^~

1 l l - Q 7
~ ' \

Tiber Classification

NAM TM CM CD CQ CMQ CDQ UF

V

.' _ '

AD

r^

AX ADX AQ ADQ

^
x/

/

v/
y
i/

AZQ AZZ

I
Grid A
Screen
Camer
Accele
Beam(
K-Facl<

Analys

ddress
Magni

s Const
rating \
Jurrent
3r

I 1

KDS Analysis

Na MS

3

3

3

3

Si

tb
/o

/o

/o

Ca

2.
/•
_

-2_

2

F«

)

z

V '

/

/

a 90 ft
H , %»M

fiaiion* i^/Wo ' X
an, ^»*3
Mop 100 KV

| O . ' . . . - f "
1 «.JJ

^d^na,e /(-/^

Comments

/ / c /O t}f.f^r~C.

'~f/~t'' ty O (j i^~l_

i •

~J ~)p />; O (jyt.

hOelffinck*.

'J'fPhi o(j (j> .

7V<? fan (j '•&
yr^loaOO'/z

OBSERVATIONS: Clean m Other
Debris CD Very Light CD Light CD

Gypsum CD Very Light CD Light CD
Moderate CD Heavy CD Very Heavy L
Moderate CD Heavy CD Very Heavy C

California 91105-2503 L~l (818)



19-Nov-1 99£ 07 :01 : 34

£5877, 4, ft, #01, RS Preset= 100 sees
Vert = £00 counts Disp= 1 Elapsed= 54 sees

tnergy Counts X-Ray Lines

, V L , V L , V L ,

, Mg K , fls L , fls L

o.

1.

1.

3.

6.

51

£5

74

70

40

1801.

1195.

3638.

SO 3.

439.

Q
V

Mg

Si

Ca

Fe

K
L

K

K

K

K

, 0.

, Mg

, Si

, Ca

, Fe

K

K

K

K

K

Quantex)
0.160 Range= 10.£3O keV 10.£30
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Preset = 100 sees
Disp= l Elapsed= 18 sees

Energy Counts X-Ray Lines

O.51 58O. G K , Q K , V L , V L , V
V L

l.£4 £9O. Mg K , Mg K , fts L , fts L

1.74 11£6. Si K , Si K

3. 70 179. Ca K , Ca K

6.4£ 16£. Fe K , Fe K

Quantex>
0.160 Range= 10.£30 keV 10.£30

integral 0 = 7£lc
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£5877,4,fi, #04, RS
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ater by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 25877

Client SCHAFER&ASSOC.

Sample No. EMS BLANK

Fibers (chrysotile)

> 5 Micron length (chrysotile)

Mass (chrysotile)

Mores/Less than 5 Fibers
in Sample (chrysotile)

Sensitivity Level

Date Analyzed 11/18/92

ND

ND

LESS

0.004

MFL

MFL

ug/L

MFL

Particle Size Distribution ( Chrysotile )

Particle Length - Microns

C -0.49' 0.50 - 0.99 1.00 - 1.49 1

0 0 0

Particle Width -

O - .04 .05 - .09 .1 - .14

0 0 0

Aspect Ratio

0 - 9.9 10 - 19.9 20 - 29.9

0 0 0

.50 - 1.99

0

Microns

.15 - .19

0

L/W

30 - 39.9

0

2.00 - 2.49 2.5 & UP

0 0

.2 - .24 .25 & UP

0 0

40 - 49.9 50 & UP

0 0

LJ/A© EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



EMS Lab No.
Client

* T\T * T V0"1"^_ ,.iN ,l i >

Samnle. NO.

METHOD OF ANALYSIS
EPA Yamale Level I [73

Level II l.±J

Level III CD
AHERA C-D

LENGTHS

All Sizes (EPA)

(}iin):>0.3 l_

MCE/385 l~~l

MCE/314 r~l B

Other

ASPECT RATIO 3:1

Approved Ily.

5:1 Cl

. ^:0 CD
210.0 LTD

PCM Range* LTD

._ Dale

TYPE OF SAMPLE

Air LTD Water IX
Soil CD Wipe I._J

BulkLJ Olher L_J
Dusl/Microvac I I

G.O. Area(mm2)_n.(L(2
No. of G.O. to Analyze

PORE SIZE
0.45 pm
0.8 Jim L II
. I pm \Z\

.22 \un \ _ J
Olher

DIRECT PREP lr_

INDIRECT PREP CD

• tilers

Wtrkint! W.liin\c tyOO ml

Weight grams

Ashed Area

2l.ll
3LU

4IZ1

MICROSCOPE

600A

MXIB

HUME

I IUI25E

Grid Address
Screen Mufn

Camera Constant . ____<3>Cy .lf^.

Accelerating Voltage ..._IOO_K\/ .

Tiller Lot No __________________

Unncnsii)n(mm) I SAKI) Observation

\/

OBSERVATIONS: clean D
Debris: CH

Gypsum: d

Olher CJ

Very Light CD

Very Light CD

Light D

Light CD

Moderaie LJ

Moderaie CD

Heavy u J

Heavy LD

Very Heavy LJ

Very Heavy CD

EMS LARDRATHRIFR 117 West /p.,«nri«>n» rA ono«;.'»<m



TEM ASBESTOS ANALYSIS
tMSLabNo..
Client /
Sample No.

- I t - 3
GRID

°:B

MICROSCOPE

600A

600B Y -
HUI25E D

_/_. rGrid Address

Screen Magnification

Camera Constant

Accelerating Voluge

Beam Current

IQQKV

Date

OBSERVATIONS: Clean D

Debris: D Very Light LJ Light D
~

Moderate D Heavy D Very Heavy D

»«.,.i.,.-,!f r~l flr-nw I I VervHeavy O



Analysis of Water by Transmission Electron Microscopy
( E P A - 6 0 0 / 4 - 8 3 - 0 4 3 )

EMS No. 25877

Client SCHAFER&ASSOC.

Sample No. EMS BLANK

Fibers (chrysotile)

> 5 Micron length (chrysotile)

Mas;; (chrysotile)

MoreVLess than 5 Fibers
in Sample (chrysotile)

Sensitivity Level

Date Analyzed 11/17/92

ND

ND

LESS

0.004

MFL

MFL

ug/L

MFL

Particle Size Distribution ( Chrysotile )

Particle Length - Microns

O -0.49 0.50 - 0.99 1.00 - 1.49 1

0 0 0

Particle Width -

O - .04 .05 - .09 .1 - .14

0 0 0

Aspect Ratio

0 - 9.9 10 - 19.9 20 - 29.9

0 0 0

.50 - 1.99

0

Microns

.15 - .19

0

L/W

30 - 39.9

0

2.00 - 2.49 2.5 & UP

0 0

.2 - .24 .25 & UP

0 0

40 - 49.9 50 & UP

0 0

EMS LABORATORIES 117 West Bellevue Drive / Pasadena CA 91105-2503 / 818-568-4065



EMSbib
Client

AiN/\Li oIS

Sample No.

METHOD OF ANALYSIS

EPA Yamate Level I

Level II

Level III LJ

AHERA [ID

ASPECT RATIO 3:

Approved By....

1 LENGTHS

All Sizes (EPA) H

(iun):>0.5 [ I
I—I

25.0 (~l

SIO.O I ""I

PCM Range* ( I

I I 1 25.0 |im kn(lh)

/ ^DaleY_/Jl_

FILTER TYPE/AREA (mm2)

MCE/385

MCE/314

MCK.'!0!7

Other

TYPE OF SAMPLE PORE SIZE

Air I I Water /% 0.45 I
Wipe

Bulk [~l Other f~l

Dusi/Microvac I |

r^
G.O. Area (mm*)_QSLOD-f—

No. of G.O. to Analyze.

Filler I/it No.

SARI) Ohservnf On

.22ninCD

Other (HI

^

DIRECT PREP Ul]

INDIRECT PREP LH
'OH

Wurkinj! Volume

Wcijilil

Ashcil Aivu

2L...I 4l I

Grid Address L.'~+-

Screen Magnification ( *~f "S^O x

Camera Constant .̂ Q; ^L.

Accelerating Voltage _._ _ 100_K_Y ..

Beam Current L.~~. lu

MICROSCOPE

fi<)OA I

6<X)B

HUME!
HOI25E1

Prepared By

Analyst _./Tr -<?

RDS Analysis
Date.

1 U.

OBSERVATIONS: clean D
Debris: CD

^'Gypsum: C

Other D

Very Light D Light Q Moderate [D Heavy LD Very Heavy D

Very Light D Light O Moderate O Heavy TJ Very Heavy O



vJLy 1 v^j^vJ

EMS Lab No.
Client
Sample No h M _Q GRID

pifflgl

MICKUaCOPb

600AQ
eooBPn

HUI25EIID a

Grid Address ... .„.{..

Screen Magnification.

Camera Constant

Accelerating Voltage .

Beam Current /

100 KV

(la

15 lines

OBSERVATIONS: Clean G

Debris: LJ

Gypsum: I I

Other G

Very Light L 1

Very Light I I

Light [3

Light I J

Moderate I ...1 Heavy G Very Heavy Q

Moderate I .1 Heavy G Very Heavy Q


